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Ip llfrROMieTOT 
I'lie cbaleoaes^ ffrcaa tiic.(ir€elc,X<^A>(os, ore or biong®^ 
partiealerly eopptrl ifeprcseat a lafge groap of syntlietie • 
on^sio eoiapottiiis ierif eA fr» ljeiiEalae©tO|fc@iioiie 1 
i  xi 
sin©© tiie pre:paration of  tiie pereat COTpoiint (bential-
aoetopiieaone, e^iaaonlf eallM olialo©ii«) by Claisea aad Glap-
ared®^" in tli«j properties aM reaotions of this 
unsaturated ketoa© aad itm derivatives have been thorotighly 
ii2TOstigat©<i.» Theit etruetural. relationship to eertain syn-
thetio and nat-arallj" oecmrriag cteQiiogtsng has- Iseen t.'iclely 
illustratct, ana ttieir me la the systtieses of tlie tMrom 
pi' clients iias feeen studied extensively. 
Of sfeciel Interest, hmewm; are the addition reao-
tions of  t b e  e i i a l e s n s s *  F r o r a  a  e o a s i d e r a t i o n  o f  f o r m u l a  C D ,  
1., The aaiic "obaleoae" was first ased hj liostaneeki aM 
Taiabor, Ber•. 32,. 1921 |18S9) * 
2» Tibe Chemloal Aba tracts syst®a of amateerlsg lias been used 
tteoaijaout tlile' stttAy,: J£, 5931 <1945i/. 
3. Clalseii aai Glapar©cl«, SSZ»» Ik* ClSSlI* 
it is evident that ttie adaitiaa of r<-y-vxVn to otialeoncis may 
teJcfe plaof^ by laetins of torn posaTole tiBelvnitmrn* Eiorae re­
agents aM to tJa® lj.2-uasatiarated ea^boayl .groap, whil© 
otbers aM to tfee 3,,4»olefiaie linkage# Ttere ar® tJiose 
groups of oompoimis ?#iil0li remt exclusively with the 1,,4» 
0Qnj0i5at«t gysteia, ant finally, those tiiich. ar© caieble of 
adfliag to lioth the i,2- ani l,4-»ysteiiis» Id the present in­
vestigation, emphasis Ms been placed» as far as poesitil©, 
oa those reactions invol'riiig ttie 1,4-aMition of various 
classes of eompouads to o(-. or clialcones* 
Althou'-:. ocrtain eiialoones bave hm&n T^poTteA to pos-sess 
baetericidi© ant x-mi;?ioicIic pwopertlm^^ informatioa eon-
oernia,3 like prooertifcs m well aa th& pliapiaao-olo/iical ac­
tivity of tiiei? afSfiitioa protnets is relatlT®ly llnitecl. It 
waB, tlierefore, tto© purpog-© of this investigatioa to 
tliesize a aiasber of tiictse typ-es. of eompouMs- for .ptiamiaool-. 
ogicel testing^ ani, also, duriag tli« course of this v/orfc, 
to exteM oar present Icnavlcfi -r of react ions in^ol^iag 
ttiisaturated k«ton««» 
4« aciger and Coan*. £• iai#. Gtiewim 67, 112 {1945) 
s 
IX# 1"! 
A# S-ulf'ar-Containiag Caapo^ads 
fht ©Bse with wiiioii acreaptaas, stilflnlc acicis aM r®-
latM types of sulfttr-oontalalag eoBipowids afli to olialooiies 
tias lJ«ea nxteBsifely illttstrated ia tlie ehejaieal llteratur®. 
These iavejstlgatioas were be ;un by Posner^ In lf01» In con» 
nectlon «ltb a stiifiy of the o-oaieiisatioa of mereaptans w$Mi 
im-satiiretei. earboayl eoa,poiwti«, he ©btalaed a triciercapto 
c-afiipound III} tihm ehaleone was •eoMc-used with ©tliyl mepoap*' 
tail ifi %li« prtsenee of gaseoas liydro:ca ehloride and/o-r Elae 
cfalorli# in ©tiianol m mmtle aeii* la additton to the 
tmion of two faolit^ales of laerca-ptaii witii tbe oarbeiiFl 
oxy,g€m, one aol^eale of the eosipattud ha4 adtled to tlie etliyl-
eaic llflJcfiige., tMe aercapt© gi*omp oeeupylag tlie <^-positio.a 
accord lag to Woonm-m 
G^HjCH » CHCee^Hg + 3C2H5SH—>§^5CH2ChCSC2H5)eCse2H5J2C6% 
{II} 
Thm oil obtained was ozlcilsei to the eoirespoMing sttlfone 
fo2* Meatifioetion* However, tlie resulting product was not 
the expected ' l,l,2-tri®tliylsiilfoiiyX-l,3*aiph.e'iiylpropane Isut 
3» ¥mnm, Ber».> 2^, 1395 C19011. 
€ 
tti© fcttoftonosiilfoae flfl mmmmil to have hmm fomed by th© 
initial losa af two iio3,eo«l#g of the thiol and tlie s-tibsequent 
oxidatioa of tfre Internedlarj te«t^ionosulfide fill) as rep­
resented by tiie follQi 
•20 ash 
C^H5CI%CHCS02H5ICC.SC^5}2%% —  
sCgHj). mc %m^Gm20M m ) coc 
cm)- " {ifi 
After furtlier Invest ifiatioi ©f these reset ions, Posn«r^ 
was of tlie opinion tfaat in tfc© .addition of tlie meroaptan to 
tlie etiiyleaio liaka;-:© ©f ohaleoiie tlie ai^reapto group o©-
eupiefl tli.® Heiio«, fron tlie ansaturated .ketone 
and ainyl laereaptea ttere ims obtaiaei a aiiztiiye viiiieh upon 
©•xidation yie-Mefi tlie sonosmlfooe., ^-^aaylsulfonyl-|£->pl2,enyl-
propi£3ptieii-on«» '!» eo;.;')oiiiMis. and |?I) f#©re obteia©© 
froia the oacitation ©.f tiie proclnet fomcn .from the -condensa--
tioja o.f bciiimyl tteremptaa witJi tli€ ketone, 
e^HgCHCsogC^H^icigeoe^^g irn 
6. Posnei-', IMi*, 11» ' 799 (1902), 
5 
fhloplieiiol, however, aM«d ©xalusivelj to the ©thyXenie ays-
tea giving ris® to til® «)nosuIfid® which mm msAllf oxid-
'Hat izea to /i-phsiiyls.ulfcaiyl-.^-pheBylpropiofh®n©a« # Ideiitieal 
ffionosulfones result## fro® th© 84€ition of th« ©orrespoMing 
aliteyl- or arylsmlfiaie seid to ohaloon©. 
In a further aai mors general stuiy of this work, Pos-
n«r explained th®. »©®hanisa of thes® reaotioaa- on th® hasis 
of fhlel©*s theory ©f ^rtial valence• This hts heen a4-
8 
equately stmaarizet toy Ftillhsrt . Bseaua© of th© general 
application of ths theory to rsaetions Involvli^ ths ®ddi-
tloa of other reagents to th® l,4-conJa^t94 ajstm. of chel-
cones, th® above saationed resum® will, in part, b« presented 
at this point of the present review. 
lecordlng to Thlels's theory, the ttasaturated 
linkage is considered as beli^ *ae up of foar • valences 
which have united to fora a doable bcaid* However, two 
of the valences Are autaally and completely .saturated 
while th® sscoM pair is held together by caily a 
fraction of'the-wit of .affinity, leaving m residue 
of affinity, whleh ms" temed '•partial ^leney" by 
%osner (loo. ©it.) reported this coepound as the oxidation 
product of th® corresponding 2L-*k®'toaoBoawli'i4®* 
?. Posner, ibid.. 3^, SOS {19©4S. 
8, Fullhart, L., Dontorel Dissertation, Iowa State College, 
1946, page 11. 
s 
Thlele. Wheo t,to« unsaturatsd group beeoMs a part of 
the oonjugatet ^st«, there arises what Is eallet an 
•iRSctive 4oabl« bond* whleh can b@. illustrated in ths 
following ffianasr# 
If figure C?II| represents a eonJugat®d th® 
dotted lines r@pr©s©nt th® partial valea#®s. fh® 
behavior of th® ajste® can ©xplained on .the basis 
that th® pasrttal valenees on ®toas S and i sutuelly 
saturate ©aeh ottor giving ris® to th# so^oalled 
*in®etiv@ doubls bond* repmmnt&i. by figure ITIII). 
Th© ease of l,4*«dditlon 'is apparent on the basis of 
the above ©onside-rations. 
fhe addition of aereaptans to 2i^--ttBseturat6d 
Itetonea can be explained by neans of electronic 
fomulae, Figar® {IX) represents an intemediate 
atete ia'whi^h the electrons are shifted in the direc­
tion of the o-xyg«t atom resulting, in,a loss of nega­
tivity about the ^earbon atom. 
I l l  I B l  H E R  
d::G:Gi:C:l • S'S-H —H^d J::C;e:a —^0;-.C:C--C-l 
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The equilibriua is reestablished by the attaehment of 
the negative thiol residue to this position. 
f 
AS a of the rein-rest i aiioa of Posaey^s 
it xmm Tme&lm^ that aaroaptans oofablne with oleflsic ket­
ones in tlie pj»e©eaee of tbe basle ©ataljsts flperidiae or 
sodiuffli ethoxit© fielding ©xeluslTeljr the l,4-a4ditlott prod-
mot in wbieh tli« aei-capto groap oociipies %im ^-position witli 
respect to the oarbonyl iintoge®. £-lBoafflyl.ieroapto-^-
phenylproploph^none, aeHsOHCSCjHy^jOHjOOC^j, and ^ -phenyl-
mereapto-£-plieaylpi*0pi-oplieaoae, SQ0^l CHgCOO^j , wmrm 
prepared ia this maxm^v from 0tiale#n.e ami Isoaayl aeroaptaa 
aM tblopiisuol, xespeetivelj^®#, Th© action of piperidin© on 
a ffiixtarc of ^»te©mo«ii«leoa@ ani thiopli«iiol tiii©xp€0te41^ 
gave i-is® to £»ph#iiFlii©i'eapt©-J^-piieiiylpropiopheaoiie.. 
11 351 a mart reoeat stiiij of tlie reaetioa, Mloolct Ms 
iadicatei tliat the addition of salfliyfiryl e«ipo'unds to mn-
sattK*ated ketoaes is reTti-stMaj tb® muilthvlm. as ifepres-
ented in tb© fQllowing eqaatioa to«ii«| 8hift#d far to the 
left itt the wesenee o'f mlkalies# 
• OHC'GC-^5 + ^=f: 
e^HjCH (SC7H7-2) cn^m^ 
9, Rtthemnn.,. £• Chem# Soe^#, 87,> 17 119051 • 
10* aiiii^saim, iMa». 461 i 19051 
11. ^Sioolet, £» OhSS* S2i--f 30^6 119311. 
a@i4, OgHgOI'U SO.t!g« 
COOlOOHgCOOgHg, prepared from oJif.lcone aitt thiogls^ooll© a«ifi 
ttt mot AisTOiw to.^aasti© elkall b##e«;ai of tit® wltfe 
fflRsattt3mt®4 tetesfw®,® lifeamtet* mM 
slowly d««nap03ed at room teiapeixiture toy a 0*1 N solution mt 
s 
s^diia «arfeoaat## ,4-1l®«3r@af I 
wmm l^i3E«l|Tsed lato ita ©rigtol m atasMag at 
r«s®n iempeDatur© In a 0.1 N alooHolio solutioa ®f 1^-
• Hisa tit# was tritlt a sligkt mm* 
mmm mt p^mflfeyteaaia# in a®ld» a salfitr-fr*# 1,5,5* 
"Iripfeifflflpiwsollaii wmB fo2«»i# 
•- later inTestlgation reveale# that jgf-thio«»»l aal 
lf©ngyl «r©&ptaii, atfi Miotlily^ t» #&al@oii@ witliiimt tM atfl 
12 #f tM# fe»i« «mtalf#ts « 
la. iit«r«iiti,a|t aai related tyi# mt rer^etloa tm wliteto 
^t®i#l»e^«ft®»^S3ium lo4S^ wi.!! mMm€ #!ial®dn« mm 
JL§ f©rte4 'W ®ft4 Stag' ' •. „« « ymgx 
c#gOH .# cncoc#i 4- ^ « o-a#g ^ 
OH 
C^HgCHCH » C-Ge% > OeHgOH - CHsGOC^ 
12. Hicol^t, ibid.. 1098 (19»6). 
§mmm aat lli.§ |:ii3S.|, 
9 
Til© resulting Isctosulflde uas identifiet fey oiKMation to tlie 
eojprespeailag sttlfoac# 
lobl«3f aM rep^i'ted tbe of arjlstilfia.-
i© acMs to eMleoa©# Tlie r^sttltlng 
were stable asA well erystalligei siifestaaees wlileli were 
smoothly elea¥ei by alkalies ta the smlflnic sett aat tbe 
ansatttrated k®toa«., ;|^-|^-Tola#iie.siilfoiifl|»j£»ph©iiylpropio» 
phsiioae was prepared frc® ^toliieaasttlf iaie aeid aad elial-
coa©» Benz«ae«iilfiai0 &&M amtotbly witti tlie keton® 
giving Jl'''hmmamaulf onyl*»£»phwylpTopiophmmm^*^^ als© ob-
^ 2.6 talaM hf fsirMBier aai fri«ibef.g trms. tli@ TomQtiom of 
bea^eae aa4 ©.taifta* dioxtt# with ehaleoa© ia ttie pTmeme of 
aatiyii-oas aluoinaia eliloriie.» 4««:etlio:iyelialeoii® fam©^ .an 
analogotta aMltioa eons-fomiii by this proee4tuP.©« 
By tli« slsiple a€dit.i»ii .af tli® aRpropifiat® sulfiEic aold 
to «li8lcoae, tr«pare€ 2-«elilor#-5«' 
nltfobenmeaestilfoayl) pfopiopheaon© aafl £-ph«ayl»^metlias®-
sulfonylpropioplienon#* 
Th,t eoadeasatlos of beamrl j-tolyl sultom with chal-
oone in. the preseae© of sodi-uii etiioxiie was repofted fey Gor-
14. l©^lef mm Il^taet* m, Oliga, £., 163 (1904)* 
15, ^Kolilet aai. iarsoa* £• £iS* S2£*s JI* 151t U9|6|, 
16» , and yrlfitomg, 56. 1144 |1923U 
17• t-.ertin, a. A.^, Bodtoral Bissertatioa, lotm State 0©1-
lo ;e, 1945, 
1© 
moTf yifsmiag, and ThlB reaetioa was,, tiowever, 
olassiflei «:S ef- tli# Mlcliael eo-adensatioa type ratber than 
simple atiltisa to %hm sjgtea or tbe feetcm#., 
Tmxm aM his stuacats^^ lia^e aiate a tboroJigb stuAj of 
tto# reactioB of liyirogea salfM® wit.ii ttitsa%iix*ated ketone.s 
tmfier vafjlQg eoadltioms,. ilea i^-drjciea salfific t/as ^passefl 
into as aleotiolto solatloa of eimlmm ooataiaiag a saiali 
afflouat of potassitiffi hyteoxit# ant 000,1 ed to 0®C,, b«niKala0«to-
.fheadaebydi'osttlflfi# ms oM6ia«a,« Of t,ti# twd possible 
straett^es for tli,e ecatpoaad resultiag ffom this reaction, 
tls,e sii-lffeytryl conf l-niratx(X,! t,l»a th© aieroaptan 
rnTmng&mmt {X.l| was siae© th sarrespoatiag sal-







The prodttet was easily eoaverted tat,o its S«-b#a20jl aeriTs-
18, •Oonnor, elaytan, Am* Ihem, Boo*:, 5$* 
1386 (1936). ~ 
lf« Frocia and Hubert, Ann*, 394, 301 (1912) | Froaa aaS lam-
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sulfoaate CXllI) prepared In this maiiiiEer was unstable toward 
'base aM deeaiposefi at Its aeltlng point of 15i?^Cr, 
« 21 S#ceiitly, .I^atisl in atteiaptlrig to explain 
tto.€ aeeiiaiiism iKVol'rea in the sulfitatisn o-f ligaiB 'and r©» 
lated profiiiets tteoagb sulfite oookijig h&we InvestIgatea the 
addltio-o of s0iltM laisnlfite to GliaXcones# learly qaautita-
tive yields of tlie sulfonate was obtaiaM fey boiling the 
chal0Oiie witii aa aqueous solntiaa ot sodiim bistilflt®,* f.ti« 
yields mem lew»r ^tmn tlie prootss of salfit© 
eoafciag %fas employed# Tlie anbstitated .sodiwm a-^lienzoj'l-.l-. 
p^eayl®tlifiaesiAlfonates were eoaveftei. into tte-.!* respeotiv® 
teemylttoittyoiiliaa m to th© 2*aaplithylaaiii« salts for ideati-
fieati.oa*. A of tli« experimefital res-iilts obtained 
fraci this itwesti -atioa is given ia liable X.. 
ai. Kratsl and ifei«»,, 77, 519 |lt44| /"C, A-*, M» 
4697 (1946)7, ^ 
IS 
TMm I 
WQTsmtlm of bositlfoaie miAs trm. Citaicones 
aiialcone Yield of Sulfmle Belting Foint Salt 
AoM Cil Qg 
By "s'ulf'ita yroffi 'ed.fi'ri. "Memyit'bi-' '2-tepli-." 
Qookitm^ of MaBBO't uronlusi tliylamin# 
2-^ aroxr- 21 192 191 ieo.. 
4-'I!fdr0XF»3»«e%lK3Xy'- 52 100 1S1»2 — , ' 
4-Hydj''oxy-3,3*,'t*- fi fS 107^ 156 
triiiietlioxy 
{aj Tbe general procedure eonsistefi of sbaJclog the ehaleoae 
with sodiu;!i biBaifite mwl 100 ml. or 4^ sttlfurous eetd 
for 19 lioare &.t 135^ ia a sealed ta-be* 
m }.• volution of ,::as. 
3m MttTOmn t-QllpdttJltS 
®i« general aatare of t:fa€ addition, ot asitaas and am-' 
momlm - to ket-mes lias been known since tlia 
ratlier early bcgiimlags- of mtrmtmrnl o-rganio eliemistry. 
This mrimif .bowe-rer, will GomMm only thos© roactioas la-
volvi ohalcoaes liavlng no substlttt^at ottier thaa hydrogen 
4fi eltiier tlie oy ^«poaition» f'iie adciitioii of these re­
agents to 2i" ^-atibotittttM clmMonms has b©«ii revicmed by 
22. CTQ&mlV^^m 
2Zm Q^mmellf Cli#n» SEE** 3i«. #3 {1946), 
3Ji 1898, famber aM V.Dat^^ reported the aflaitioa of 
aiffia-oaia aM priaayy ar^ietle aiitnes to ebaleones-# fiiese, re­
actions 'with ess® ©ItAer la %im prmGnoe or ab-
^eH'Ce ot a hmwic eatalyst, S«eoadary ar<«atle or mixed 
seconiary aroffsatlcs-slipliatle bases .failed to imtergo tlie 
reactiofi. am aoleemle of t.fae arnln© reacted- exclusively 
with o-ae or two. mQlem ©f Gb&lmnm to glm of 
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lia attti.Dt was imie to -©xplaia these differe-nces la reae-
tloas aBi,cmg the amines IntiCf tri 
. la eoaaectlon witM a stttdy ©f th® tteee iscoicyl© k*** 
ffietbylctelooaes, W^eygaiit and Kathes^^ oteerTed that this uo« 
23. TamtiOT and WiMl, ,2i» 349 {1B98}, 
24^. lleygaM and Matiias, ibM*. |£., 2247 {19261^ 
m 
eattiratefi ketoa® eMei one soleetile of aniline yielding an 
aMitton IteBtlSiil to tMt ofetalaei hf the atdit-ioii 
of £»setliyMcetoflieii.OEe- b^ii^alaaillji®., SSjiilar prodtiets 
rtsultM trmi the sMltim of «ailiJ5« to 4»-.«tlifletialooae 
aad ^'-pyopylebaleoat sst fr«i tMs aiiitioa of ^toltil4ia# 
to 4«»mettiOi:feMl®-Q»ae» 
^-Pipt.riiiaobeiiz-yla0«topto.en©ae was originally prepared 
Gtorgi aad Seteiy^cr^^ Ijy tlie atiitioa of piperldine to 
chalcoiie. fli# ocH;ipoaa4 tmmed. a stable liytroeliloride ani 
piorste bat deeouiposeS into the orisinal k#toiie aflt plperl-» 
dtae when heated %titb water. More rteeatly, Stewart rnnfi 
26 Pollari hme tk. nyt^d tiit adiltloii of anfi mor-
piioliE©^ to a s-efi## of etial«Qr.es* i'tieae reactioas were 
effectei lay haatiag thm reagents togttbei* In etIiaiiQl m ia 
bytroca3?l>0a solvents* Oa« aol«eals of thm clialcoa# regeted 
with a molecule sf morplioline whll© tb© tois^coagouM was ob-
talaet fr«m oa« in©l« ot •pipmrnmim mH t¥0 aol^.s of thm 
ketoa®:-# 3,4-l,etfefleae41o%yelMtl.eotte' eai 2-iiltroelialcQn© 
failed to imder/o the reaction with plperssia© wlill® laor-
plioliae formed 110 addition prottt^t witli 4-ai€tli0^«4* 
Qhalm&e., 4-«fteth0^«4*-eh.loroob.a3.eoae,. ant 4.,4*-Aiffietliyl-
25* a«o*.gl ant •Sete6qr«''«yi £• prakt* Ciieia»^ 273 11912). 
26. Stewmrt aai Pollard, £. m* Chm* Soe*, 5$» IftO C19361* 
27*. Stewart as4 Follari, Ibid., 2702 119371 • 
1® 
T7 2ft 
clialoone • , Aeeoftlag to Stewarf^ , it is ©atirely possltel# 
that is these oases a product ttmf have feeea for:ied but fies 
too onstab-le to isolgt«» 
M. QM mtfmt 't'O syatliBSig-e -saiipomds of possible ptiar-
m&oologieal CycEiw®!!,, lilies aM S©-lirooa«r^9% 
parefi aai jp(,^-diaiainoaropane €eriTatl¥«s 
l>y tbe r©attO%loa of tlie oscines o%tal!iei ffoci these ^©v--
toiislj prepared ^--aiaiadketeriieg. Useful, intermediates in the-
pre-p&Tatton of ftiama^edtt^ieals w«.r© obtalaM tteouf^h tti© ad­
dition ©f tetrafeftootsofttiiioiiae t-o obaleose^® ant hj tfie ad-
tltloa of a aolecaie of aetiylamta# %o two t&olmQulem of tb® 
M contrast to %h.e .sciootli l,,4-'ai41t.i®a o-f aminee to 
eiialc0ii80, thm h&fmwim &t amino ierivatiTes,. ©ooiaoaly eoa-
sidcr-ei as osfboayl r©ai?eats» toitari tliis ttnsatmratefi k-etoa® 
is mtieti fiore eonplex^^®*^* Besides reectioa« lavolviag 
l.yt-, aat 3,.4*s4diti0as» .aeaoMajry. pfofinets result 
28# Stewart aad 1M4», 2006 
29.« Ca) Croiiiwell and fioeksejm, iMA., l,65i {1945); (b) 
•OroPwVcll, v.'iles and Sc!iro«d€r, iMa#, 64# 2432 {1942K 
30. Ora\v>cXl and Sureti, told,., S72 C19441 • 
31., ero:.\cil aa€ Oaai^llii, SW.., .2235 |lf45l* 
32» C®.) '.'J-ilmaat «*Orgaaic Ciimistpy", -Jotm tiilcy and Soiis>. 
I5ic«, Hew Tork, 1943» p# 673j Ct>} Reference 22 p# 12i» 
If 
from oxidatl©n-».rediietioii rotiOtioriR and trmi eoadenBatioa re­
actions in¥olflnt5 active hyclrof^en atoms in tb© priiaarj at-
4itloa product, M an aclt aetiwa,, these rea-ients usually 
for© plieiiylliyirazonas J, iijtmson«s, S€sl-carMs.o«es., and oi:--
iBies, whereas altelia© ti©ila fmor tlie foi^smtlon of side 
products* 
3iCitt33, kmmwmf hm reporteft tli« rwarsttle adtitloa 
of raetlioxyaciine to elialcofte and a mmibey of Its 4-- « 4*-
substitttted derivative's.* Sat:tti»at©a ^-setho^xyaminolcetoEes of 
tJae type fXfll or# In smae tastaaees, iaettioxyaffili3e»Ms»pro-
piopiieaoaeg ^eorrespoMing to tlis striiet«r# ISVII) -we-re o%-
taiael* 
1.. O^iljGl « OHO.©e:^H^+ 
(XVI) 
0#5&°®°6«5 
I ' Q|,HjOHOH^COC^Hj 
(ITIII 
-Ifbese produots e:ghibite4 weakly teslo pro'p-erties fOOTing 
salts with the islogea' aotts -aai thm ooirespoMiiig acetyl 
33. Blatt, £» m*. QWm» Soe*, 6|^, 3494 (Iflf). • 
2. 06H59H-CHj,C006H5 
4" 
O^HjCfl » GHCOC.^H^ 
m 
aeriTati^e© on treatiaeat with aectio asfeytrtd©.. Tbey viere 
unstable in tlie meseme of alieiiyftes | "metiiojc^raiiiiiie accepts 
ors*») 8mA were 4eeoKpQs«t hj tieatiag mader ordinary pressur®^ 
Til® treato-ent of th€ ^-€actlioicy-asilnolc©tarie -with strong alkali 
led to mn int-ereBtin*-: jfearfaagesent ta vhlcii tfee uiisatiiratei' 
jf;-f.niisol?fifconc ms fomiM. tlirottgli ttie loss of mBthmml 
aM th€ subsequent stiift Qt tb# nitrogen frao. th© 'to the-
.^[•carboii atoa*. 
ieOCli 
G^m^Gmm^sioc^m^ ^ #. + CHjOH 
WiOCH  ^ Mg 
ixfii {mill} 
Mhrnu £*»pti'eafl-£««©ttiOi:Faa.irj.-aproploplienoae flFI} as its hj-^ 
drGcr.iorid© wm axMisei "by hypoclilor-ous a^jlcl, tbei-e ?ms ol>« 
taiaed tti# aoaoxiae aetlifl et&er o-f dibenEoyinethane (XXC) 
also syntliesiised indep^iiieatly trma tUsensaylfaetiiaa© and 'py 
tiie aiiitioa of actiioxyaialne to b-cmzofIpiieaylaoetyleae, tlias 
©stabllsliiag the ttccliantsa of 
It 
O-KkCOCH^COC^H U O V n > ^ 6 5 
Cl SOS I. 
C,^HjS 5 COOC^i.^ 
Tbe 'mecliaaiSBi of t-fe« sMitl^oa of aiiiae£5 to 
umtM ketones'"iias b««a ©xeelleatly s«i»iariEei 
afid is %mT%hj of rep-i'ofiiietiom mt tlais point of tiic •itseiia-
sloii» 1# stettd th&% t-urvnied ketones. 
in geaeyaX^, - andcr.-ro and l»4-aMitiQ»s« flie 
poaitioa fa¥ored t!.'ipt®n.ds ©a ttere© faetDi-ss (1) the roips 
attecliM to tlie eonjuf^atcd systfaas, |,2j th« experliaentsl 
^eoMitioiis, and f,3| the xietttS'e o-f tlie aMesda# In the sd5i-
tlon of ©mines., factors <l|.a.-iid 0| ere aore SjEportaat* Tlie 
hi i ly polar caT'lioivl .grotip would be cxpeetei to aoaf©? 
eleetroptillle ehsfe-cter oa tM olefiaic e&rboa atom 4 bj"-
eleetroaerlo ^tlay ia s«eli 0;aaj-ttgat©€ sf^stemg*. 
4 3 2 1 
6 iS8 S «• 6 • Q 
G « e -
4 3 2^ 1 
m 
Sino^e bases are also known to aid to the oa2?l30iiyl 
double hmA^^ earfeoa atoms 2 ea€ 4 mtist t>e eicpeeted to he 1« 
eomp-fitltloG: as eleetroiAilic 'eenters* However, tlie produet. 
Q.f adiitlQa to mmh sjBtmm la not al"e4?'a tletermlnea by the 
relative r&tm of tkm- two eCHtipetiag reaotiaas# It seems 
protoable in this -ease.,, that the relatiT© stability of tli.e 
products msnltln fsmn eoivpetins reaotions is of major M-
portaaee,. -ffeat is, is more stable mA less sus-
»< 
eeptible to reversal tfcan -CwC-^-SC* lurtliemor#, r-esoii"-
OH 
afio.e woalt be to fa¥or the attaak hy %b.& base at 
oarMii atoia k» Althongli the ea^boayl g^ottp aetimtes the 
©thfleaie double ^oad ©f the eoaju/jatefl sfste»,. tbl® group 
itself is leis rcjkctiva toward bas#® wtiea it occurs i.sol®,te€» 
Jto oQWtQlmtcm^ «alls attention to the traasi-* 
tioa Stat©, for the ataitioa of a tee# to th« coajttgatefi 
systeae as dese.rifeed fey Branch ant CalTtii*..^ aad states tMt 
tbe triviii.g foree for stiah. reaetiona »ay b# logically as~ 
sam«.a to •!>© 411© attraetioa of tHe «leetror>hllle ear^^on atOBi 
4 for th© wisimreS eleets-one of tia® mlm aitfogea, keeplaff 
iH'Sind,, howeferj that tfa# .ability ©f'amines to foxra C-M 
boais is re.le,t®4 to tlir>ir basio str-eiif^tlis# Strong bases ar« 
strdngly iwoledpliiliG tor.ard carbon.^ wli@r#a», weaker tesee 
retain a more ttoaa pro-portioml aeti-vity tmt&A carbon, fbe 
*Braa6li em Calvlii.<> "fiie fiieory ®f Organie CHemistry" 
frentice-Hall, lac,, Jfew Y^ri: H941)* 
21 
t&GtoT Of stsfeillty ot the proittet aafi the sterio faotor of 
ease of approaeli of tlie aitro'iea atoms to eartoon atom 4 are 
of »aJor ioportance* 
hM® of iBigi-aticm of tli® liyfirogea froia the mfs®n 
a tea to &%m 3 »y possitely tee tMroagli tJi« foraation 
of an lmt«rm#€iate six-meiabered eli€latc-*rS,ag strusttBP#* 
fM# addition €»f nitro-Tcn trielilorlt# to ebaleon® was 
.i-eport^d hf Col#ffia» aad eraig^^# Ab in ottoer aMltion fe» 
aetlaas of eteiS'Om#® aot toToiviiig. tfat® eartJonyl groMp* tto;® 
.ii«§at:ive pa.r%:, of the d#diag soleettie was attaeliei to 
the ^»aarl>Qm at©» of tie msetnyet-t^i .system wliereas tfce 
0iiloa?lae at« was to^ tli© earboii atjaeeat to ttie ear-
boayl g^oup* Heaoe# tfc® eoafoima 




fj&es© lETestlgators statst t.bat while It ralglit b# posail>l® 
to explain the fdrMtioa sf tfe« proanet liy a series &t r#-
scstloas follQwing a l,4--a€a.itioa to tJie •eoajttgatfd systtm, 
it ®««ig mm^ probftlj:le that tl# atiittoii luTOlvee only tli® 
©tliylenie ISafcag# as in typleal at^ltton to aas®tua?at®t by-
34, aafi Craig, d59\  ClWU 
St 
lirooarbons.# 
ffee aidltiaa of attrosyl etoloriAe to ehaleone bas been 
r©poiPt«i^^ to tafe© plmee at room teaperat'are aat la good 
fieia8» *ihm resulting altrciaoetilo^iae yield#d feyiroxylsffiiitt© 
oa Jiytrolysis aiitft fQmmiL a st&Me aitrolaalat m%%h plpsrt-
din#* 
Wielaasl^^ &bs#r«4 that three dif 'treat resetioos oqhM 
Qcmm wlien nl%mm smm |a laixtare of ^2^3 ^2%^ mtM 
apm obaMmmBrn (1) Am mstmhlm dtrim-
tl¥© (ail ©©pafcle of- tQTmlm «a CJ»as0l« IXXIIII ttoongii 'f©-
mrrmgmemt aai. sutoacqaeEt deliyi.i'atlQa @ott3.t to# foraefii 
+ 1.2% —^ e^5oh|»|01i»2}coc^h5 ' 
i| 
%h5ct«l«jgc»2j.«c{oh)c6l5 —^ e^5c-c{si2^s|^6% 
(mill M 0 
(mux} . 
(21 A altroaitrlt#,. S^HjCH{OIiO)l3H|»g|CO0^H5 (XXIf),, eouM 
#1- C3| tiie aitmtlom of tlie ^fositioa af a phenyl 
ftuclems ©ottM memm Aetmllf, there was Isolated from the 
reactioa ^ -"jN^iaitroelialooaa, ^TOge^|^e«CHG0C.|P5,., tbm 
-— —^ 
35«. Pe»ot«' OoBi.pt< reads, 203•« 329 (1936), 
36* WMaM, ISt, 154 flWU 
nitroaltrite IXXIf), aM a ©oiiiplex auliydride, ^3^24^13%" 
111 ooat^ast to the aetlon cjf aitrogea t®tyo3cld«, 
oa cfealeoae,. 4-ia0thoxye-lxal0oii# fomet tb© ps©ttdoaitro®tte^*^ 






4-«etli©xyolialooaeW»ait2'©-"^iiiti'it€ was also a pTo&mt of 
the reactioa. la a fortlier stttdy of tie reaetioa Bauer and 
Seyfaafth^® oktaine-i only 4-tia©thylaaiao«.3»alti*o©lial0oae 
«li©n tlie aiditioa ©f aitrotts oxit© te 4-4iii«th.flaialnoch.al-
Qom was atteaptei# Tiiey suggested tfaat the lafluenee ex­
erted fej ttee pli€iiyl gromp 011 the mmse of aid it 1 on of re-
ageats to the- coajttfsat## syste* was offset fey the Msic 
group in til© ^positi0s, 
fii# mtim &t absolute aitri© a«14 m l^'-ainitrQeMl-
mne ant 4,3*"4initi'6elialeoii0 was studied by Vsb der 
37. Itelaad and Bloeli*. ibii*. 340. §3 iWmU 
38»- Bauer »afi S«ffartfe, Ber*. 63 > 2#! Clt30l« 
39-• -tan a«r 3L®s, lee# ti-av.> £MB,, 920 {1928). 
84 
M eaeii ease, an additional aitro group eatered the o6-posl-
tloa of the oMleone* 
The proiucts %mm stabie toward base at ?o.«i teaperatwr® and 
formed «tiiers of the tfpe CXMl) oa reerystalllzatlon frcm 
laethaaol or etiiaaol* 
fh,« aMltloji of AimzM compottats to o,baleo.aes has b®«B 
reported by Koteler, aai Steele^^ aad toy S»itli and 
Itbjl 4»Pli«ayl-5-bfnsoflpyi?a!EC»liJi#©arb0xylat®-3 (KfllJ re­
sulted frOT tli© ataitiaa of etiiyl diaioaeetate to obalcon.©* 
This k#toiale py*®soliii« tias teeoiftposeia m lieatiag to thm 
QOTTmpoMim pyrooe. 
40« mblm amd Ste«l.e, Ohm, ^©•,. 920 (1919)« 
41. Salth and Pings, £• Or^. Qhrna.^., 23 
sogc,^hjr0a-0hcqc,5h4»o2 homog logcgh^ch-cl-icocpi^fog 
-HG©/ OH »G 
|-.'02c_gh^chr c-c06 g 
»2 
/v^>e och3 © 
(svi) 
3S 
c^ii^01!«ecjlc0c^b^ -(- . n2gh002^^^5 —^ g^hgch • {jh"«0og.^.j 
cot12i 
€^156 - ei«gc6h5 + go^-h i3+ g2h5oh 
^ II I 
oh- i 0-0 
iXMII I i  
Two iscaoei'lo py!r«a©liii«3 laelting at f2-f3*^ aM 127-129®^, 
yesfeettvelf) w#i*€ oljteiaei fvmt tli© of aiazcmeth-
ane to elialeoa®^^* fbe ©oavftrsloii <jf the lower aieltlng 
profinct iXXS) lat© Its i»<»a«r ilMl) was ©ffeeted by th& 
geatlt heat lag mMowe its stilt lug potat. 
Altbottgli the atilti-oa allpliatle nltro ooapounds to 
ch&lQonm 4o«8 not itr«etlf lavolv© tfe.® aitro+fem ataa 6r th# 
altro gTOiip, thes# types of F«a«tiQas will hm diseasaed her#* 
Mtieb of this wQ:rk was out bj £olil« and his stud-
42# £• Cheta, boo*. 1S« S89 
43. Xotoler and ». JMl#., 1379 11919) • 
44(.. mhlBT aa€ Williams, iW,, 1644 <1919J* 
I . ^ /ii I 
es2 m > 01% 1 
(33x1 IXXJXl-
ill eona««tioa witto a stttfif ot the sjutlies^s of 
g© 
eertaln oyciopropane 4erl¥atlvfe4@» Ttiey foaad that these 
ooapouD-ds resiily aided to eli«leoii«^^j ^'-bromoehalcon#^^., 
aM 4*-a®tkylohaleoae^5 in th® preeeaee of & sfjooatery base 
or sodiaa m©th.oxid©» 
c^^ea-chcoc^h^-f ca|»2 cy lamjhi c^h^ch-ahgcoc^h^^ 
ch2»«2 
fli# reaotiaa wa© gmmml tm most priaary and secosdary 
altro oaapottiit®*- HoweTur., the gidttlon was atieh elot/er im 
tlie oase of th# secoadarj eompoiiads# Tb« aMltioa of ^-
sltropropaB© to elialooae fe^ttire4 seTcral weefes* stsatlBg at 
roo© tfliaperatttre after wiiloli tim# « 92 fere«at yield of the 
eorrespoadiag tertiary aitrolcetotte ?ias obtalii«i, flies® re­
action •d.lttmmmms mmrm explained m tlie toasis of sterlc 
Fto.eaylaltrQii€tliane ws also fattM to undergo 
the reaetloa.. 
toalogotts reaet 51s weye ol).sei*¥®a to take plaee l3®tmw«ii 
aitroest«r® aM claalesiies^^# A slxtar# of prodaets resaltei 
#xeept iE tlie eaee of tfee smmmAery mnpQm&n, la this ia-
stane©, the sol© product was a laotone of the structure 
CXXXIl , 
45.. KoMer aM Allea, ibm*, 50. S8% C3.9a8|«. 
e^H^OHwCKCOC^Hj -H CH^Csst-OMa 5- C4H5CH - OH s G - O^Hj, 
c0jich3 cbjc • 
^ ., , - 0 . 0 - otf, aox. c^.ohoh,ock .h. + co. 
chu-s • €0 « o 
la swaai'lztnf tb© seoliaiiisii of thm reaotios-, Xohley 
pointed ottt tMt laetone forumtioa iniieat^fi tliat the 1,4~ 
a€ditioii of tJae sodtaa ®a.lt of aliphatic nltro-ooaipottiifis to 
the eoajttgat^ oystea,.*O«0-0«Ot follows the same pattern as 
%hm addition of Srignarfl reagents |8#« pa,ge 30i in whleli the 
metallic residae imltes with tlie oxygea and the remainder of 
the molaottle gms to tbe ^-eartew at«» fhe eoapl^te pio-
tme of the ireastian m&j "b® r<^l'«aeat#<l in the following 
( I I  Q ^ m ^ C l i * O m O Q ^ ^ +  » a j 3 r i 2 W 0 2 j  — ^  C ^ H j C H C I I a C O ^ l j  
OHq 
i 2} C^HjCHGHasO-C^^ -f-. Cglj® —?C:gH5GH«0H^C0C^l^ + 
ckgrjojj 
More rtcontly, fi&pmll ®iji Brafiway^® r«port®a a stailar 
46* Worrall aM Bmiwaj, i£* I607 (lf36); Kloetzel, 
£. M' Chem. Soc«. 2271 (1947). 
m 
reaction in wlieli nitrom^thano %vas aidefl to ctialeoae in the 
presence of alo-otiolie aitaoala# Tbey postulatM that tlie 
aitroic#tome resaited from tlie l.^-additioa ot the asmmnim. 
salt of iiitr^etfcaQ€ &a4 tbe sttbsequeat spoataaeous deeos-
positlon of til© priaarf aMltlsE profiwt* flie trimolee-ttlar 





Qm eygaametallio compoimts 
Tte stttdf Qt the aMltloa orgaaometallle ooaipoimds 
to elialcQiies Is of eardiaal Impo^taae-e* '•Wltli tb« Grigaard 
.reageat, the jieeiiaiiisa of Iji-^atiltlQa Um been #statolisiie4 
ami tfee effect of stttostitucats m tfae sod© of addition lias 
been fietiiiriaiaei. Furttemor®, trm. iutmmmtiau emmTnlmt 
the addition of th« GrignaM reageat^ it is oftem possible 
to predict the moie la wtileti otii.e-r lemgmtM aigbt add aa4 to 
tfaw r#as0iiabl« iatereaces ab-otit the meeMaias of a4€i«. 
tioii'«^^. 
I a 
these elassleal stuiles were Mgmn W lobier In 1903# 
47. l-eferease 32ia), ,p,' 672* 
48. mmrnT-, ^' c|«. £*, j£, 342, | mm i .  
la an attempt to prepare fliBlieayl8tyi^ri.oai*binol froa obal-
eone mmA plienyljaagiiesim brcaiMe, he obtaiaed the satarated 
ketoce, ^»J»iltli«iiflpyopiopli«aoii«* The Dieeliaolsm of tbis 
BMm&lom reaetlojtt rcciuiret the int •^icdia.te formation of 
elthey the braa«agae®lim 4«riT8.tiw (XTJCIIIJ as a resalt of 
tlie 3of th# arigaard TOa>:^'-nt to elialeoae or tli© 
b.roaoaagiie»ium- taolat# CIXX.I?| f©me4 tbrottgh tli® 1,4-aMi-
tlon^^ of pfe«iiylmafsiiesi«ia toroiiiae to the tmsaturated ketone. 
Sine® the direct ad4iti0n of Grigaard reagents tO' Isolated 
©leflaio mjstmm is fii.-,}3ly iaprobafel® aofi slme the nmwlj 
tommA BagaesitiBi iertmtlve 4M mt yielt a tertiary aleohol 
whmm treated witii an «etlve ketoa«, tiie aeehantss InTolviag 
tfee tiitemeilatc foraatloa of ( J'XIII} mms pfoiaptly dis-
ear€ei*^ Tli« fa0t ttot tla« c-orfespoattag- ©ater was obtainea 
oa tr^eting tli© 00fflf0ttii4 with fe«amoyl elilorM-e was aece-ptet 
at that as t&e eoaelttsiTe proof for tlis laterciediate 
fomatioa of the eaolat©, Tfals proof of stracture 
Maea oo. tli© hmmzojlatim of tb« mgaesiai «iiolat# vms later 




4f«- Kobler, ib|4*, Jl, ^642 
50, gofalei' am f ism®?,, 1594 ctos}-. 
so 
Later Koiiler and his studeats^^ presented coneliisive 
proof for the 1,.4-additioii of tlie Grlgaari reagent to 
uneatiiratcd ketoaes, PheayljaaRaesii®^ broald® was added to a 
derivative of ^halcime in wbieb the carbOTjl group was liigli-
ly toinderei, for example, beisialaoetonesitylene ot ^ -phenyl-
eMleose. fbe product ma an eaolate in whleh the mgnesium 
Mlifie group was Jotaet to oxygen aa4 was sufficiently 
stable to periait isolatioo* The strueture of the 1,4-aMi-
tion product was establisb©# by the eonversion of this ©nol-
ate into its peroxiie aat identification of the decomposition 
proittcts obtained tMrefrm» 
The fornatioa of sceoafiary profluets from the Interac-. 
tion of phenylnagaesiaa Iromid# aM elialoon® has been shown 
to take place also through 1^4-aiaiti0ii accoriing to the 
51# Kohler and Mya.o.ns, iMie, 4667 fl932H Kohlar, fishier, 
ana^Potter, ibid.. 'ST'^SIT (19351. 
52« Kohler and Fetersoa, jMS,, 1073 (1933) . 
53- K0hler, MSB* M» 514, 548 (If07). 
OlgBr 
i 13^ 
( j  0 2 ^  (  )  2 c h c - c - . e , ^ h 5  ( c ^ h j )  ^QEGOO^E^ 
QA GfMK oh 
52 following sehem#"^ • 
m 
cghgch-ehcoo.ghg -f c^hg%br > choh»p^hg 
Oi.%Br 
ax 
cg%uhchggocg% < %%ohch^ccci% 
o^br 
{cgl^igchohcocghg 
f&® y«3mlts of im early aeries ef laTestlgaliioiis Cs©e 
TaW© III la *1.1 sJi fefttli tie Grigaari r««§eiit e-ut tlie elial-
ooa# xmm varied i:iaioMte rto rliffsreacea ia t&e mode of 
ad-ditioa* 
Itt tliis •eoiiBee'-tion.^ Ii©w®-r©r, MasOlaaa ®a<i liMows®^ haw 
#@fortei 1^0 i,,g-«aiilt;loii of phenylaagc-esim teoalte t© 4-
4imetliylaail.fiQ«teleoQ«.^ Qllmin aad Kirby-^^' w@r© linable to 
oottfini thes# i*«sulta# fliey obtsirteS tim l,4-a4iltioii proteot 
axolttsively# 
§4# 'tt&cGlecm o,ai Widciows, £• SMb» 10^« 2169 
u914k 
55 • 0Hman sad • Klrtof£m SS®.* M* |.li41|« 
TMm II 
ffee A4dlti0a of Grigaarfi fleagents to ohPl00ii« 
Kotone Bllglr Yield ij4-prodi®t If) Bef« 
4-«etto#xys:liale©ii@ CjHg- fi­ 5S 
«2H8- ts ft 
Clialoe®® C6«S- 94 ft 
ta f t  
t© m 
a-aio«7 iMtmii. §f 
latrnmstiag epplieatioas of tlie r©actioni is-
TOlTlug tto eiiltloa ©f ©-rlgnari reaferits to chal-ooiias - li«v# 
b«.e.ii, Feportei* Ifmsoii tmi otlieir#® have aiiai apylmagatsiaa 
iialliss to oertel.u poljralkyiated cliiileosas* ?li@ yesitltlag 
magcesltiffi -©oolites ware suffleieotly stafele to jenalt th@lr 
Eo^lor and Bmi-filey, ija« Olieia* J*, 43» 412 (1910)# 
6^.. ilom-er and heritjiee, <l®06l» 
S9, Fiason, ...aynert, o,id 41ie';.k, Ibid.. 67. 1S39 |3.i4§); 
Fuson and i^uohlin, ibid., i-i055 {1945)* 
33 
©onversion iato the peroxide from vhieh was obtained the 
corfesponding vinyl alGobol through tlieriaal aeGoiiBOSition. 
The reaction has also be®a msed toy falliaaii aM Staart^^ in 
the syntheses of estrogeaio sufestaaees# 4»4*^Diffl«tiicJxycbal-
eojtt# wbea treatefi with etiiyliaagaeaiaii, brcaiiiie gave rise to 
l,3»Ms(_2*Betlioxyihe-nyl|»l*-i>entaiioaes The catalytie hytro-
geaation of tMs eoapouM yielied the eorrespoMiiig hydro- • 
carbon derlmtive whieli after the hydrolfsia of the aethoxy 
groups was ednvertei iato the filpa'luitate. The dipaliaitate 
of 2,4-Ms(p-hyaroxypliettyl|-3-ethrlIi®M-»e prepared aceording 
to t^is proceittr# exliibited «strGgeiilo properties. 
. Sigaiflcaot stiiiies relating tli© reastivities of or-
gamoaetallie OQfflpottiiis to their laoie of addition to chalcone 
liave been •carried ottt in tbes# laboratories-®^*^®, Generally 
tiic laanner ia whioh fbenylm®tallio eoiapouais add to the ua-
satuo-ated ketoae depeafts upon thmlr relative reaetivities. 
The lesser reactiv© ooapounis of berjlliias, magnesium, zinc,, 
aliaiiaiffli, aad ©amgaiiese show pr®€oiiiaaatlf 1,4-a.ddltioii 
•wtoereas tfae tiiisiily active eompoimsis of oalciun. and potassium 
59, fallBian and Stuart, U. S, Patent 2,400,033 C1946) 
4».- M. (1946.)/. 
60, (a) ailmaa and Bailie, £. Org, Ghem.« 2, 84 il937)l (b) 
GilBiaa aai Smes, £• to. Cliem* Soo>« 6X, 1513 (1939) , |c), ailm&m and Jonea, IbllTr'62TT353Tl940li {dj oil­
man and ^oaes, ibid», (1940); 8®e also reference 
32ia}, page 511. 
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show Those organometalltc caiapoyaids of inter-
meciiate acti¥ity—phenyllithiim and phenylsMliaa—shew 
both 1,2- aai l,4-aMitioii» 
Gllima aitd Sav# suggestM the application of 
the reaotloa hB%%mem. plieiijlia©tamo eospoaads and ehalooa® 
as a means O'f establis,liiag aetal^metal Intereoufersions of 
tbe followiag typ©j 
be€l2+ ^ 4-aicl (1) 
MALG +  ^ C.5LL^LAL + MI {2) 
mglgl- +-111 (3) 
flius, wlmn an #c|ulmolai* atxtiare of magnesioa iodide and 
diiiettiylaniliiopfaeiiyllithiiim r«aet with ohaloone, oal;/ the 
l»4-ai41tloa proimot sbotilt be ©btataei* 
1,4-Mditloa proiiicts bave also beea Qbtained by Berg-
mana^^® frcaa thm ataition of feeazjb.ydi'ylsoiiaa to elialcone 
aat to k-'MethoxyotmlQonm aai by liohael ©ni Saffer^^^ froii 
thm feactloji bettfeea triphesyliaetliylsodliiii and cli8.1oon©» 
, Eolil®!' sM Heritag#^^ obtained the corresponding ^-fay-
6l« I'll# eTOlusivc- l,2-a<ld,ition of pfceiifllithiiffl was reported 
«ai'lier by Luttringliaus, Ber«« 67., 1602 C1934). A re-* 
vision of this vfork in whtce bolfi 1,2»- and 1,4-aMitioii 
prodacts w«re obtaiae-d has been pttblisheA recently* 
Lttttriagiiaiis a.ii4 Selioltis, Ann*» §57. 70 {19451# 
62,. ' (aj B«rc9}iaii3a, J. Chea, Soc^« 412 (1936) j {h}  iiioiiael 
ani Saffer, J,""Org*" gkea»£, 60 C19431* 
63* nobler aad Htritag®, Chen* £», 475 Cl910i » 
m 
droxyester wben chalcoiie was treated, witti aa g^-bromoester 
and zinc. 2« ,4*$6*<-5'rimethy3,clial0oiie in whleti the earbonyl 
group is iiigblj tiinderea. did not aadergo the reaetion, 
h- br^nch2c0gch^ ^ 
oj:.nbr fE 
ch^co^ch^ 
Altiiottgli oot aa 0fga5«#t:allle ©oopottat, merouric acet­
ate has been otestrved to aiA to elial^oae as -©COCB^ and 
-HgOCO( I 2 • resultiag proinet iJXM) waa believed to 
h&ve been forsed l^y way of a4€ltioa to the 3,4-etl:iyleaic 
c .H. CK mmm .h„ 
5 ^ 1  I  6  5  
qcqmi^. bsocms^ 
ixmri 
D» Goa,poaii4s CoataiBlag Aetlwe M^ttiylme Ormps 
f&e ooaieiisatioa of olialcos«s with empoiiMs containing 
a .tiftrogeo at« activated bf am aAJaeent ttiisatua?at©4 grcittp 
has"'been quit© generally stiiiic4. Beaetioas. of tliis type 
tske plaoe ia th.# Bfes«nee of giiftH •m&omtis of a 8e0oiiia.ry 
64.. MiMletoa, £» Mm, Ohm. So<^«, 276J (1923) 
56 
ajiiln© or inorganic base and are In aany eases reversible, 
laoch^ 
C^H^OH-CHGOC^Hj -f- OHjCOeHgCOgCgH^ ^ O^ljCIi-CHgCOG^H^ 
ghigoohcogcghg 
Some typical e:K8ji.ples of ttiis geaeral reaction are stHamar* 
ized in fat3le III» 
Witliia reeeat jeafs, sewral papers have b#en publislM 
on tlie mecbaniaia aad praa-uots Qt the aiehael ooniensatloa. 
¥#ith Qh&lQonm aa4 active aetbyleae eompoimds. In gentral, 
these l.iiT€'stigatioa» have beea couceraed *itli the stnictural 
aataro aafi reaetions of the aMiag aolecala rather tlian tlie 
general resotioas of cMlooaes. For isforaiatioa oa this 
p-artloalar asp«ct of tii® reaotloa t!ie reader Is referred to 
tlie series of stadtes iEdlcatei in reference 8'2* 
65. ¥orlSiider, Aaii.>> 294, 332 C1897I# 
66# Kao«veiia,tel ana SpeyeiP,, « 35, 397 11902)» 
67* loiilea?, m. Ohm. 12,, 385 (1907}». 
6S» XoUler, £• Cliea. So®«., 44« Bk2 {1922}. 
69* larseb©, Ber** i|2, 4497 Ci90fJ* 
70.. M#enf.feln,. £. HSSI* 'SlS** 12t 271, 28k 11918) • 
71» Eaoeireiiagel, Aim», 281, 25 {18f4l« 
72- Atoell, ?• Cfam,. ,i2£»» Jl,' 3-60 UWl. 
73* ICostaaeokl, Ber..,; 29, 240 {18961 j lo»tan©eki and Eosa-
Meh, lm4.*"i3r88 1x896) • 
74. CMorgl and Bollsaa, X. HSS.* M* ^^2 (1912). 
m 
TmhU HI 

















































































































(a) The nomenclataf® is that eiaployed by %h& #rigiJi«l iaf®s» 
tigator# (b), Ste'^iois^aerio compounds m&m obtatii@i« C@V» 
Th© intermediate ^ |J|£«triphenyl-^-keto-n;-valeralSehyd® coalt 
not be isolated. """(djT Th© compouHd did not add to 3- of 4«ai-
trochalcono. (e). The j?#aotioii did not taJs® pla®@ in th@ pr®S-
ence of a secondary bas#« 
Si 
!• Aromatic Hydrocarbons 
,Aroij]atie iijarooai'toons add to ohaicoiies in the presence 
•of anliytrtitta aliaiiiiitiia or sulfuric acid^^.' 
c^hg;ch«ch0oc6h5 4- g^hg awl^ ^cbchgcogghj 
Tlie Beeliantaiii of the reaction is asat too' o.lear at pr©«-» 
9^ '"k 
ent. Howeter, ¥orlaai€X' aM" Frlcdberg have su ' < ^ed that 
t'm usual Irittel and G.rafts reaetioa Ijetweea tlie hydroear-
boo arwl tbe interned lately 'fortiea ^liydrogea liallde additloa 
proditet of the 'eiMlo-on# trnkm nla«e a-ltaainwa oii^lorldie 
75. la) BtQhhe and ?ollant, B©?., M, 3973 Cl902h Cb| 
StotilJ®, prakt. C^,,"W, 2W {1912)j N) Stobb«, 
3er... 2£r lu;3 (190^ 
76# Stiegler, £, gr&kt« Oiieg.,.. 2^, 241 C1912), 
77# |a| Stobbe, ibid., 218 (1912) s Cb| loseulJCfr.i?, Ibid,,. 
250 (1912); TelTCruikBbo.nks, Ibid,, 269« |1912TrTal 
Stickler, ibiu.. 257 (1912), 
'7^* MifeHailOT, S. Gen. Cfaeia. CUf*S*S,R*.), f, 2950 (1937) 
/£• !•» 12,"*5402 (19w/.: 
79 • Taylor aai Coanor.^ £• Oyg-* 6, 696 (1941). 
80* clark asft .laiwoi-th, £. ghea* 'sse** si* ^04 (1907)* 
81. alien, j* sis.* s2£-»» mt 13l12 (1927)* 
82» Holdea and Lapv.-orth, J. Chea> Soc«. 2368 (1931)# Mloh« 
eel and Roes, J. Mi* Chem., Soo,, 55« 1632 (1933); Ooa-
nor and Arxdrevs, TFid,, 56, 2713 (1934); Breslov and 
Hriuscr, ibid., 62,' (t940); Hauoer p.nd ^ibraiaovitcti, 
ibid., i7oT"(1940); deiJcnrievillc, Cla-ett, and Connor, 
£• 9m* Ghera», 6, 690 (1941); 'raylor and Oonnor, 1M4*, 
696 (1941); Connor and fccClelliia, ibid.. 570 11939)* 
m 
is ased as the eatalyst. Tbey showed that tlie stable hy-
drociilorifte ot clialeoae reacts witti heiiz^ne aM aluraiaum 
eiilorldc ia tbe usaal iB£iaaer yieltifig the. sajie product 
can be o'btaiiied directly from tlie ©halcone in the mciimer in­
dicated 'bj the above equation. Oa the other hant, 4-ffleth-
oxy0:lialeotte ioes aot imdargo tfa© reaotioii siaee it forms no 
stable addition proiuet witb th% balogen aei€s« As further 
support for their fifwfotat., thej sticj??efi tliat an ©xcMage of 
radieals takes plaee betwaea the toenmeiiesttlfoKyl group, 
C-^jSO^-, and the pHu-iiyl raiteal ^fiien ^phmnjl^£»pbenyXB\il» 
foaflpropiophcaoae C:pag® 9 ) i@ reflaxel with a aixbttre of 
hmzeme and alaeiiiiisi. ©hlorid#:. /^-Phanyl-^-C^-aetlioxyplieiijl-
salfonyllproplopfaenone is stabla. under these conditioas* 
Baton, Blaefc ani Fttsoa®^ hmre irepo^tei. th.e reversible 
addition of aroxtatlc liyclroearboiis to clmloones.,. They fawaS. 
th&t gemmXlj ebalooiies of th-e type XC^H^«-OH«CHCOO^H^ 
(3QOT1) (X - o. 2. or 2-Cl, a a«>a £-Bri fi-CH,) react with 
benzene in the presence of altamijatj® chloride aafi hydrogen 
oblorid# yielding ^,.^-diplieiisrlpropioplieaoae {XIX¥II| as the 
exclusive product#. 
83» L&ton, Black, and fasop;, £» Am# S&S* Soe». 56. 6S7 
(1934); Alex&nders--feoobf7 aU Fusoa,,. IMd., 2208 
C1935). 
41 
0^1% -I- AlCl^  
fSSXVI) (M3CYIII 
^6^6 
i GlC^H^I gCHCagCOC^ J 
iMMIl I j  
One prod net 3, j£,£*dl|^etil0rop ^ llproplophenone 
(XJCTfXH) was obtained from eiialcories of tlie type fXZXVI} 
i% is a h.alog«ii atcoi) and •ohiorobenmea© i»egiiraiess of the 
nature or position of the sufestitiient X. Fartiie-rciore,. the 
eoffipouai ISXTIIIj couM be Qomerted into the eoapotmi 
C23XV1I) Isy reflnxlae tflth hetmetWm On the basis of thes# 
experimental results, Fasoa and his ©olleagiies®'^ oo»olude€ 
tliat as a aecessayy eoDstqaenQ# Q.r asstming tlie rewrsibl-* 
lity of thB reaetiaiis, any telopli-enyl radieal ean, fee repleesd 
by &w other aromatic group. 
F« Wimm^lmTus iialites 
ftoe atditioB of ptiospfccsras tfiefelorii,© to oiialoone is 
•Hillone in tliat it represents s Gme in -whieli a single atom 
hj inoreasiafg its. Taleaoe imltes wltti tiie ooajagated Bjrsteia 
8^kf 
of tb® c<t/l-wasattiieatea ketoii# • This type of reset ion-was 
84* -Coiiant aad CcHjfe, IMS., 030 H920I 
S5. C^naiit, 1M4..*. 2£,, 2679 f 19171-• 
m 
first reported by Conmat^^ wt3,o obtained the eorrespoMing A-
ketoptiosphoaie cioid froia tbe action of jMos^^ irii-s triclilor-. 
Ide OB. 4-«ietlioxychalo-one ia glacial aectic aeii* tfpoa using 
acetic anliy^ride as tlie scslTcant Ooriant and Caok®^ were able 
to oMain an lttteme41et« eyoli© a<sM chloride CSXXIX) and 
the' anliydrlde |SI,i wliieli liyfirolysis ylisMed tbe ^ -keto-
pJiosphonic a-oM Tie fa«t tliat these Int.ermeitate 
pro'duots aM©4 a aolecule o,f teocilBe esteAlished tlieir atruo-
ture aM ©oiielasivelf prme-M tlielr fomatloa hf 1,4-aaditloa.:, 
|choco}po 






















• CH^CQOII mi^ H- G^i jCaBCBrC:OC6B5 
After a e-ompsxative study of the resetioiis of phosphorous 
trlehloride'®^»^5^ phenyldicliloropi-ospiiln©®^., aiift dipiienyl-
g6« Conant aM Pollaek., SMd,,. 1665 (1921)* 
m 
eliloroph<ippliln% respeotiTsly, with ©Maleoae, Gonant and his 
•eoll-eagaes aoaslnfted that t&e feeliafler of thts® thme lal-
iies was eoapletely -pa-j-ajLlel. fhe final proiuet ffoa the 
reaetlofii wltm pfe©nyliie%lor©plid8pma# ws £-kttciplieayl-
Bf *" 
pho®fhoal« a©14 ilLtlt) | tli© £-».k«toilflieaylpli@-apltiae ©i:-
Mb IXLITI was ©%-tBia#€ tmm tipli®iiyl©lil0i^pli08plilne an€ 
#lialotiae» ..la #oiielttiiBg thes® Investigatioa-s It wa» stowa 
tMat aoa#« aoi diplenoxyG.tt@^opto%lila#s mM to eteleoaes 
giTlag tie aoBQ- or dlphesylB.ste'i' of the |3&o.sp.lioaie eoli al-
m obtalaatel# from tlie e®»esf©.ttdliie seii aa.i pJieaol..* 
8t Drak# ant Hanrel sia®©©ssf«lly applt«fi thmmm reactions 
to til® sfrnthmms of ^-ketoptes^faoal© e»t«rs ©f' laag-eliatiied 
alip.Mtl« altohols* 'fh#y were ttna^l© t© ®ff®.@t a similar 
a4iiti©ii to ^haXmms with arseal© trleJiloriia#,' 
&fm Conant, Bra-rewaa,. a.ni Httssey, iMS-. it. Cl»S§) 
8©.,. aaaaat, falllaef©?€.,. aai .Gaaaheleei?, Ibid*, M.» 76S 
iwm^i C@aaiit ^aB..i #a«ksm, ife.ii^.> 46# lOOS UtS4). 
89. Brsifee aad terwl., £* 2M, Ohem«.. gSf tliSii 
Q^n^m iom) 
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latter case, hammer^ hlmolm\iXn.T' mmpQXLMs oftftn result^^. 
93 The work of KoMci' aat "Thoapaoa poiats out that cataljtle 
liyirogeiiation posslblF Involves tli« 1,4-adaitioa^'of hy-drotT^en 
to the cottjttgated system and ptowes ©onoluaively that r©--
duetion hy metal eaabinatloms proeeeds by this mmh&nim,* 
Aooording to tbese Investigators, 1,2«« aad l.,4-»aMittoa are 
©oiapetlag reaetioas in the oatalytle retuatioa of 
satttfated ketones, aad tli® outocme iepenis oa th© same fao-
tors tliat eontrol the mode of aMition of Qrigaarfi reagents*. 
Tlatts, wfcea idieaylbaazalac^taaesitylea© was reduced witli 
hyfirQ-gea aai iMllefiiaa on ealottta oarboiiate, th® prodoet was 
a aixtmre of 88 pereetit ben'jliydi'y.l.aeetoriesltyleii© aafi 12 
percent of its eaol. fli®se resttlts profed that at least 12 
percent of the wodm-ct was dme to l..j4-aidltioii bat left 
io-ubt as to wiietlier tiie yeaainiei' reaalted .from l,2.-aMltiOE 
OT frotti th« ketoalmatloa of tli© ©aol* Tlie praduct obtained 
from tti€ reductioii oi' the ciialeone witb zlm B.nA liydroctilor-
Ic. acid yielded tii® same aaoimt of peroslie formed from the 
aiditioa product of: hmmilmetmrnsltjlmm and piieaylaagiies-' 
iitBi bromide* fliis prove! eonolaatfely that the redttotioa of 
j^£-msatarat©a ketones with metal eombinations Infolves the 
92* n&Tlm a.iia fiSbner, Aim.#, 296» 295 11897JI Coaast .and 
Cmtt«r, £. m. 1020 119-26}. 
93. Kotiler aad Thesipson, BB7 Cl937)« 
9k* Weifillcli aBi Beyey»eelltts,. Ber«, ^'^95 il9kl) * 
m. 
1,4-aMition 'Of hydrogen to the conjugated system. 
W-eldliclx sad Ifeyer-Belins^^ have attaclsfl the problem 
of tli# refiuetian of £^,£-^iasatttrated ketones from tfae staaS-
polat of two possible bmaie aeoliaiiisas—tbe «ioaie« ami tb« 
«atoiale.« By %hB fofner mceiiaaism wlil©li. appears to pre­
dominate in acid ttiey postulatet tbe far,aiatioa of a 
mes-osierio 'eatloa with, whieli liyArogea reacts as E II, the H 
anion going either to the ^ arbeai®! Q of tli« liiaiting for-
x' 
aula m to tbe ^ c@i?|jon atom of the iimiting formula 
itii.il€ th.e H oatioQ combines with. X to fom IiX» However, 
by polarization of the doafel© boM, IMiiftei hj tbe charge on 
the ©arfeeaiaa ©arboa atom, Biajr r«aot ia the followiag laaansr; 
[R^ GGH-GE-iMjX' + —^ [R2|-|-CH~gai ]x' + Si: 
Heace, in acl4 aeaiwa in addition to tli® situratM iceton©, 
R^CKCHgCOR, the earbinol, R2CB'CH2CH( Oi-i.)R sliottli be formed* 
Jjtt alkalia© atdiua favor# the "atoato'** ia««baiiisia in 
wiil0li the liydrogea remetB in the form of singl# hjArogm 
atoms* Th-e OH anioft o-f tlie alicallii.e solTcat takes posees-
f ^ w-/-, t+) _ 
egcwohqoe-h is [b20«eh0.«tlj —^ 1 ^—> l^cschcl-oh 
»ta« 
r c+) r , 
«e« 
4f 
&t a hfAmgem tittm *itli tb.# tawm&tlm. of 
vmtm til# meotroiJ of the hyi^gea et#a t« tetei n > hf 
%h9 oxyger^ ©f ttie ?»a tS® 
tet»a© is ttea fdsM a mMm mlth mm 
iamluUii electrobi 
sgg^ifei-ii + & m + 1 —>[fi,cstciicr{g][a^^oai=ci«]' ke+h^o 
ii M^^mSimjM,  «.r an. «»i, lij>ghcil=acoa|l, 
iepemiii.^ mt lltepsitJLon •©# the Mmsommx'im is tli«E fomm-A 
as tt r«saifof %1mi #cMrtilaiiif « asc.jcti et<* of ltf€K»6eii 
m%%k %hm aaioa* la. «t rnXMHam iteiJos,. iiaih-
otterlsii f«f»ars f.o.»«.tl0.n of tli« mrm% o'f 
,ic®toa.e«. tta •flie feasis ©f %:ti.©»i'©tl«.3. eor.sii-
#r.»tloa3, -fell® aiitiwi's. ©saetoiet tliiit th« p»iii«ts of tte 
m%e,lj%lQ Mytes>®©.iiiit.t-ois of «lp.l.#.oii« iti m% mM laMliia 
trmi lfB» ur tl»» ia ®o. alJcislliie laeltm 
reaylt tvm tlie to tli# eoajiie«tei syst«^» 
^lieir' ex >sriasatal •fesiilta »sre la ct§.r«'#«#ri.t wltli t fm  
mttmsX m-e^M&timxmrn 
tjf the s&lm&ttm miMlytM reiustisa df efc I-
e«i«s mlm fe»lo mmom rnltmrn^ ar ssiii© 
«©@tfit©®SI> ag -grmmtmTs have 1>««o »p»3Pte€» ffo tlisorl«s la*-
95# ia| ?lejgaad aad ^ieriier, Ber». ?1» S469 Cl9S8|; weygaiid 
ari<! Meusel, lbld,« 76, 496 (1943); (b) Os^qs, ^eoh, 
aai Q-easy,. feng. ap-fe.a jMJl** i lOf 
.c.194fi7 
43 
volving the addition of hydrogen to the ttnsaturated. eystm 
were presentei, liowewr* 
- The adiitioa of b.j'droojranie aoid to ciialooaes B.ffor€s 
an ©xeelleijt iietiio# for syntliesizliie substitiited £»l:etobiit-
yronitril«s or ^-ketoMtyrlo aoMs, la this eoanectlon,. 
qa 
Hafm and Lap'^ortli^ aai# & staty* of tta« experimental faetors 
affeetlag th.® addition ot bydj •i i ojanMe to clialeooe. 
fii.ey fo^id that th© reaction proc-eeflei smoothly and almost 
qttaatitatlfely witteiit the fomatloa of mmoiAmTj eonclfiiisa-
tlOQ products if both potasgiim ©jaiiide aiid fp«e hjirocyanio 
aeia ?#6r« preseat aM If the allealinlty of the iiediua was 
not too Iiigb# .. THeir proiuet was • Mentieal wltii that prev­
iously obtaln«d hj Ittp# anti. Sebneider^^ from £-eIiloroi£-
phenylpropioptienone and potassitaa ojaulte.. More recently, 
tlie aecliaaisii of tfels aMitlon reaetion Ms been clarifiefl • 
by MlcMel aad Weiner^®* Tliey were able to Bhom that ??lien 
atialeon-e Is.boiled with potasslim i@o-eyanide in niethanol, 
tlie oontensation proiuot, C^jSgjCK (also obtained by prev­
ious iii¥estigeto.rs^^»97| ^ results, flie first stag© of tlae 
reaction was assumed to result ia the formation of'tli© enol-
f6« Hana anfl, topwortb, J, Chea# mc** 85 ,  1355 Cl904l | Mp-» 
worth aM \^echsler,~lbMr7 Tl910) « 
97* Rupe ana setijieiaer, sl£,*» m» ^60 (1893) <» 
98. Mioliael aai WeS-^ct , Jm» Cfcea, Boo * .> 59. 7kh {1937)* 
4i 
ate •(Xl,Y)t ia irMcli tlie iiietal is poorly aeatralized, and 
whieli siiottld reoTrftn-.'C to a mixtui-© «ontaiiilng the still im-
perfectly rieatrelized Irftinolate fXLVI)». 
c^hj.es»ghc0cp5 + me —c^hjoh^chgcocgb^ 
As Qi: CMC 
{xkt) cxwi) 
t'tse potassiw €3GOlate IXLTJ qbm attain a bett^^r neutraliza-» 
tloo hj reaetlng witii aaotter moleoul© of ehaleone, but tlie 
isiinolete caiiaot so* -Aceordiagly ttie reaetioa~ proceeds 
by way of 1,4-addttiofi tiirougti .ths fdrmatlon of tbr? ecolat© 
CXXV) • 
K«tea« d«i*iTO.ti-res jeeaet *itli ©.balooaes yleldiag edtlier 
l.,2- 01* l,.4-aMltioa proiuots. Standlage:?^"^ noted tbat 41-
ptmnflketomB ad«ls to chaloone, 4-m©tiiO-xyehalcoae, aM to 4-
dliietliylaialiioob.al«oti6 yieMlsg the eorresposftlng (^-laeton© 
{XjLVI} l?y 1 ,^4-aMltloa and a soall percestag© of the ^-lac­
tone {XI.¥1I) W 1,2-aciaitioa, 
c^hjch^caoog^gsj -hlg^sjigc-cmo — ^ 
c^bjchcubco^hj ' 0^geh«chc-o 
{c5%|2€ -|-0- {c^jj-gc-aa©-
0 
iMMIl  iXMlU 
99. Staudlager, "Hie Setene," lake, Stuttgart, 1912, p. 64 
50 
From chalcon© and keteae fiiethylacetal there v&s formed 1,,1-
ilcthoxy«-2-.be.n2oyl-3-pheayleyclobiitaiie fXLVlIII, apparently 




^-»Halogeo*£-itt€?t.liQ3:y|!rc5riioplieiiotte ierivatlves were pre* 
101 pared In good yields hj the e44itioB of netfayl hypobromlte 
1.0"2 
or methyl bypoehlaytte to elialeones in methaaol at 0® or 
at room teiaperattare., 
bj?2 + c%®i m^mT + mbt 
ciijosr + ©iji-jch-chcoc^h^ ^c^e^ch - chc0c^5 
0683 Mt 
Methyl tiypoiodite di-d not aotergo tlie reaction.. 
100• MeElvaln and OoJ ea, £.. Chea, Soe,, 260 {1942) * 
101 • Ooaant and Jaefesoa, iMd,, 46« 1727 Ci924K 
102* faoksoa,. imd*, 4£, 2166 cl926|, 
§1 
iii. lirt wmu nt/il 
•0nless otlierwlse epeclfieft all eoapounds ?#ere of the 
highest purity ©txffiaeroially obtalaatole. All seltliig and 
boiling points are ttneoi*reete€» 'Tiie sulfutr and clilorine an­
alyses were tmS.e hj the macro Parr feomb p?oe©dur€« All aa~ 
elfsfjs for nitrogen were perfuj : by the niiero Dumas method. 
gcmerel ^Broeeanre' for th© Ad^itiQa of Sttlflnio Aolde to 
Ohaleones.- Three iietiiods tmre employed in. the preparation 
of tlie ketosulfoiiesj The pulwi-ized alkali sulfia-
ate vms suspeMefl ia absolute ©thaool# A slight excess of 
concentrated feyiroeiilorio aeid was aad after shaking 
Tigorously, the sodiu® eitloride was removed by filtration, 
TIae filtirate was iamedlately mixed with aa ethanolie solu­
tion eoBtaining an equivalent ajfloujit ©f the ebaleone* In 
raost eases, tbe aidltion produet began to crystallize out of 
solution after standing at room tc®pe-rat'iir« for ten minutes* 
{B}m UquiTalent amoimts of the olialcone and alkali 
suliiaate were suspended ia 50 to 60 ml. of absolute ethanol# 
A slight excess of glaeial aeetie aeid %fas aflded and the 
mixture shaken or wa3?aei until a uniforia solution was ob­
tained« yeaetion wes allowed to stand at room tempera­
ture until the crystallization of the addition product ?fas 
complete, la laost cases., the product was fomed instantly. 
s.a 
^->Seii2eBesttlfony|.«'J»Bheayl.pfopio'PhenQae«-*'^'^ Fomr aa4 
fC). ' -In tti© case ot ce-rtain ©haloones which were dif­
ficultly soluble in absolute ethaiiolj tlie reaction was car­
ried out as in fB| asing gla-oial aeetlo aeli as the solvent. 
Essentially ttm same tecluiique was used, in working up the 
pjpocluots. The bqIM. iiiaterial wa.e filtered off and recrys-
'tallizeci from aa appropriate spltent* In most cases etliyl 
acetate was satisfactory. 
6-»15 i *» 
.one-teaths .grams {0,02^ molm) of soditm benzeaesulfiaate was 
suspended, in 10; ml*, of a^aolate eth.e.nol* Aftm-' the addi­
tion of 2 ml. Qf coaeuatrated iiydroelilori.e acia, the laixture 
was .shaken fi.-or-'wsly and filtered* la tMe olear aolution 
there'ifas ti«-s0lved 5*2 g* |0<,:025 aol©| of beinaalaeetopliett-
one and tiie solution, set aside at room teaperature for erjs-
tallizatio.fi# .^^:rr,ro*tiiiately forty minatfes were repaired for 
tii-e carapletion of t!i© res.stioa, Th« prod,ii0t was recrystal-
lisM from ethK,nol, Vhc-s yield was 7»1 e* (7^) » n-P* 156*^^ 
i-deoomp*} m 
ili-lj-foloeagealfoqyl-z^-ph€eyipygpiogtitaione«,the isois-
po.tt»4 was prepared ia the maimer teseribed &bme from 4«5 g.. 
(0*025 sol#) of sotioii _p-toltteae8tilfinat« and 5«2 g* {0«025 
molel of benzalaeetoplieiion®.. The yi#14 ms »0 g» {SlSl$ 
la.p, 16S-9® 'Cdecoirip.), This aeltlag point oowesspoMed to 
tliat gi¥«a toy Koiilejr eni When tlie speeiaen was 
h#at«a rapMlft a ¥aiiie of 174^ (decaap*) was O'btained, 
103 4-te ethos:y«»4 * -cMoroohaicone fo a solut-ioa of 18»5 g* 
C0»14 mole) of ^-ofeMroaeetopiiftiioae la 50 ml. of absoiutt 
ethanol there tfas added witii mhmk±mi lO' si* of a 10 peromt 
solution Qt so4ii® in ia«t,banO'l, fh.e flasfc was al­
lowed to stand at rooia t©iap«ratar« fm two hoars aiift tiiea in 
tlie eolt for twelve 'lioars.* fbe solid aat-tflal was filtered 
off aM washed with, ©old 80 pers^nt metliaaol. Th.® ©rude 
yield was 34 §• {93^i)# After yecarystr.Hisatloa from eth&noXf 
tiie j'-ieM of tlie par# prodttot mms 33 is* i90^)i ®*P» 122®, 
j^GhlmQ'»d^ cjb»*'feoitte,n€sttlf qiif 11 «s<d''*(4-^etha^fpheayl) pirqt>» 
loghenoae,- To a wars sQiatioa of 1»5 g* f0«0055 of 4-
Bi«tl:i-oxf-4*-e'liloi'ocii«lconci in 25 ml, of l-icial aoetlc aoM • 
thmm was adtei 1 .g. {0«0055 aole) of sMioii ^toluen©sul-
flnat-e* The product b@g.a.a to fom ttpoii cooling to room tea-
perattti-®* Ttie yi«M aft#? rmci'ys.tallisatloQ from glaolal 
aeetlo acid was 1*S .g, C7^ll 158^ ftsemp*), 
Aaal.» CalM, f©r CJ23R2i®4®^'* Foandi S, 7*-k 
q.oM .  7«5» 
104 4*'^l»t«tti?laeilno*r4 * «»efllQrooMiooae#* To a solatloa of 
103* Stratts and Blaiifc#alao.rii., 415.« 253 
104* WfMfev %n& Kleu, 1706 U933I. 
m 
15 S* (0*1 Molel of ^-tirse-tbylaijiinobeiizaldeliyde and 15 g, 
C0.#1 solel of ^'©iiloroaeetoplienoae la 150 ml« of absolute 
etfianol tlieife ms gradually aMei 10 ml# of 10 piircent sot- ' 
luffl aetlioxide in laetbaaol. After staMin at roan tciript:ra« 
tiir« for twelve ho«:rs, a solid rtBSs of yellow crystals m^as 
obtained, Tli© product was filtered and waslied with SO per­
cent iiethanol# The ylsia was 27*5 E* 'C94fJ|* The product 
%ms purified by r&crfgtalllzation froa ethyl aeetatej m.p,, 
140-141®'. 
104 4''I?iiaetliylaiBlnQ*'4* ••gigthoxyclialcone «•» 7h€ ompoimd was' 
prepared aceardlsg to the proeeinf® from 18 g«-. C0»12 
Biolel 0f ^fiiaietliylaiiilaobefimaMeliyfie aad 18 g. C0»12 mole) 
•of ^^metboxi-aeetopiieiioa©* Tim yieia of tiie crui.e pr-odmot 
was 32»2 g, |94#l« Eecrystallizatloa from, a 50 percent all;-
tiire of ethsnol and ethyl aeetat© gave 2i»5 g» of the 
pure proii4«t| a.»p» 127'®« 
,a'»Glii0i'0-^-Cja-'t0luen#8tjilf onFl | »£»{ 4-dir.iethylaBiliioptieB.-
yl) propiopheaoae#- One aai geirea-teatlas grams |0«0055 mole), 
of 4-4iBi©tliylaiiiiao-4*-e.|ilorocIia'leoEie was dissolves in 20 ml# 
of warn glacial acetie acid* f# tk© deep rM. solution tkere 
wa® aMefi 1 g« C0#0055 molel of sotiaa ^-toliiencstilf inate, 
flie eA&ttiou pi'o€iiet orystalllEefi froa U solution after 
step din.--: at room, tempera tort? for forty-rivcs ulaates. The 
8olii lias filtered off aai recrystallizecl frora an etfaanol-
m 
ettiyl aci.tat-« mixture» The yieM mma 1,4 g., C53^H a»P'» 
153*156® (4eemp*|. 
AS6.1i» Ofelccl* iQT 7i02.» Founds Sj 
7a36 and 7*2ku 
jl*'iteth.0gy'*£'->|j|«'tql.tt.eaesulfoayi.l'*i.*f4*timetliyl.aalroijjien"> 
yll propiophenoae»* In a wara soltttloa of 5»5 g* (0*02 aole} 
of 4-"tl»etlifii®imo.«4*-roethoxyc: ileoae la. 50 ml. of glacial 
ae:«tio acM was dtssolveA 5 f?» C0».02i ®ol©| ot aoaiam ^-tol* 
ueaesttlfinate* f:!ie pro€ttct was forirocS after staBfiii- t 
TQGm for t-- . 3ve bourn• After filtering ant re-
orystalligatioa ftm. ethyl acotate, the ylcM of tli© pttre 
prodttot WB.B 2*B g» ia#p, li Cfi«eo«a:p*| • 
im&U QmlM, tm 023^27%^** round: S, 
7.34.. 
a^Eercaptoqalnollnei"^^ A soltttioa of 15«7 S* C0»1 molm} 
of 2--ohlor0{|ttiaoliae aM 7#S g.* {0»1 mole) of ttiionr-sm ia 75 
ml» &t absolute etfeanol was reflttxefl fm one liotir. 5:o ttie 
oool€€ soltttion t-liere was e,€'dei tfl.tli stirring 15 g, of so€-
ioii eertenat€! and 50 ml* of water# After stirring for flf-
t-eea mliitttes, tb# ©rucle. proimet was filtered and washed with 
cold water, fli® pare frodttct was obtaiaei by recrystalliza-
tlon frem a^s0lttte ethaaol. 'fli© yleia was 12 g, f7-#J| s«p. 




Atteai.ptea M-titiOB of 2~l!ereaptoQa-lno.lliie to Benzalao* 
etQptoenog.e«~ Attetifts to aa4 the thiol to benzsiXaoetopfrenoiie 
resulted In the r&mw&Tf of the starting materials^ The ad'» 
dition product was not obtained after refluicisg aa aleoholle 
solutioai ef the- p&o reactants for ti^-entj-fottr hour®, The aa-* 
€itio,n of piperMlo®' of soditiiB ethoxM© to eatalyze 
the reaetiaa. 
ja»ghXor0«»i.*-| ja»t oluenemereaiat-o | j l|.-«aim6thyX^itt-€>.i>heB* 
Fl)pfopiophenoiie,'" A solnti-an of 2.9 g. {0,01 mole} o-f 4-€i-
imet-iiylaiftliio«»4'*~e!ilc>yoelialooae and 1#,2 g# C0»0-1 mole} of 
tliiaeresoi la 5.0 lal. of afeeolatc- etbaitQl was refliuced in a 
nltro -en atssspber© for twelw? hours* The liglit yellow 
erystaliine solM was filtered fyos th,e eooled solution anfl 
ree-rystallizecl from ethyl acetate.^ ffte. yieli of the piire 
profiiict vms 2^9 g* .a*p-*- 14S-IW#5®« 
anal. calod. fo^ c2|^h240m01s; s, 7*S3* fouaii s, 
?.-s2^ 
• .n-Aeetaittiaott-eszea-esttlflalg As lao."*- fills CQspo-mid vmB 
prepared aoeo-i?dlng to t,lie -€ir-eetlon-s la tb© literat-
TMe erni-e gtilfaayl -ciilsrlfi#. preparet^^"^ fyaa as ©x---
106,»- SiEil-es aai S«re, §r(^m BwUm, Coll* WoX* 7 (19411-. 
107* SBiil«s--ant Stewart,. IMS,, B {1941-)* 
m 
eess of chlorosttlfosie aeiS m& 75 g# '{0*35 molel of aeet-
aniliae was reduced toy shaiciag 500 ml, of a slightlj 
alkaliae sol-ntlon eontalntag g« Cl#0 mole) ©f crystal-
lifted' soiiuit sal.fite» The crutt yieM of the aeta vm 63*3 
g* {6C^,); a»f# 145-'148® (docoiap,)» fii® protttot was pre-
seriret ia tlie fo» of u c ->ouiiiia salt* 
k^A^^tBMl'aQh.emBiiltem'l)»i.'*'ghebyl'prqpiopheaon.e *IQ 
a stirred sttsp3ii«ion of 25 s* iQml2 mole.) of bensalaoeto-
plieaoae aiici 23 g» i0*12 fflole) of sodlOM j^'aoctcmidobaazette-
iulflnate in 350 si •.of afesolttte ©tliaaol was aftdeA 15 ai* of 
;ylaclal',mcetl0 aold. fbe-additlaa pro^mt be aa to fom 
ii.; ctiatelj after all of tlic salfiaate Mi dissolved,. Tim 
^«aetioa was allow«d to stir for mi a€iitional hour ttiea 
coelM ant tiie product filt©yefi» i>i ©OBipottnd was insolu^ble 
ia most of tile eoimaon orpjanlc solvents miA was pttrifiet by 
tigestisg with a yxactmre ox laeial acetic aeid ant athfl 
aeetat©» The yield was 41 g* (SCy^H Jii«p« 176-17S'^®' Cdeociap*!. 
a£al» ©aled^^,- ^23^21^4®^ *» 3'.44| s, ?.»85.. 
Fouadi M, 3«59, S» 7.85. 
C 4*'&,o e t.aia idol^enz enestt If ooy l.| ( 4~a® tho^* 
.ptienyll propiophenoae^» Three and flve-tentiis firaais |O,018 
mole) of sodium ji^acetf• laidobeiizncsulfiisate was dissolved ia 
a soltttioH o.f 4*5 ®* fO-^-Oli aoiej of 4-«etlio-sy-4*-ehloro« 
ciialcone in 50 iil, of laaial ae«tio aeid. After wawaliig 
m 
for a fmf aiautes Q-n tiie steaia bath, the solid addition. 
pTOdtt.ot began t© fom» I'lie opude yield was 6..#.2 g* 
fbe proiiict was pw^iflM toy dige.stiiig witt 50 ml, of hot 
etiijl acetate* The jrigm of tfr© fw® produet was 5>.7 g* 
171^)i m*p., 159^160^ td#eoir#,.|., 
galei, f©r c24^12205^0135 1, 2.,97s ci., 7*51 s,. 
•6»79.- Founds M, 3..l6s CI, 7,2; aad 7«3.| S, 6»72 aai 6,77» 
StMyl |»iOQltaat»»^«*- Piooilaie aei€ .tiydrceblorlfie was 
pTmpmrnd trmi 200 ,j« {2..*15 sol©@| af fj^picoline ani 680' g» 
.(4.«5^-aoleaj of potassiim psnaanganate mecsrtiag to the ti-
3 of? 
.r«otioiis of Siiii«r aa<l MelSlvaia •. Thm ©rud© eoit hydro-' 
ehloride was esteriflet direatly hf .reflimiag for tweaty-
.fottr hours wltti; I500 ml.* of ©tbanol pwrnlomlj satm'atet 
with aatiFtrotts lijdro::cn chloride# Tiit. exeess stfeanol wm 
rmovei toy distlllatioB unde? filiiintsliea .prtssiii*®, «ad tb© 
solid :r«sittt€ wa.s 44.ssol"rea ia water a»4 cautiously poured 
into an excess of a ftodim eaifbaaate solatloa* The est€-r 
was. ©xtraetM fr^'cm thm basie .sol«ti0a witti &%h®T and ir.led 
over aiiliydrous Bo&iim sulfate.*, Tii® protmct was distilled at 
133-134^ {20 0Be iiUBtret. anfi fortf-two, amd fi?e» 
t©a.tlis, graa® |47.5'> basad ©n tti.e ^-flcollii.®) of the pixi*© 
matei'ial was, obtained, t me.st#3rlfi®t aoid was preelpit-
atet m the eoppti- .salt |33 W tii© aMitio.a of oopper 
108. Stng.er aad Mellvain, Qm* iya». ,20, 79 C1940K. 
m 
sulfate to- the sli-,:i-tly acidified aqueoas solutloa# 
lietliyl <K:->Pyrl<iyl Eetoae#- 'JJ-f aetiiM of preparation was 
a fftodificatioii of that deseritjed by Kslloff and 
as r€?po-rtet Siij-;an, folaian, ani fo a stlrret 
reflttxiiig suspension of 27*6 s» |1.»2 g.* atoms| of sodiaa 
Bast i» one liter of Atj b«mseiie was graduaHj e<i€ea 55*2 g.» 
|1»2 moles I of repitrlfiei absolute 'etljaiiol# Stirring ami 
rmtltmimg *w© eontinwi for four boiir#. To the whit© sas-
penaioa was afldei a solutiaa af 140#S g* {1,16 iiolesl of 
ethyl aeetate and 120#2 g» |0»8 liQle) of ttJ-yl picolinate at 
stieh a rate as to- malataia oontiasio-iis r©fl-ii*lat5» thiek, 
light jell©^ eimleion was heated witli stirring for niae 
houm* 
After -eooliag, the contents of tHe flask w«r® ponret 
into a hmkBT eontaiaing 40 g* of soiiaa liyfir-oxifle diss-olTed 
in S0O 111# -Qf The solution was filter-ed and the two 
liquid layera sepsrated.. fb# organic portion was- washei. 
with, two 400 111.- portions of water and the WB,8tiiags eombtaed 
witti til® aftieotts extract# 1!o tbi-s w&b afttet the jellow pre-
eipit€ite aat tlie wliol# acidlflei^ with 40-0 ml-, o-f -canc.eati'etet 
bytooolilo'rie acl-4»-
109* ^a) Kolloff ami iiunter, J. Aiiu Ohesi, ooo« > 63« 490 
{1941}; Glliiiaii, folrian, and^Haisie, IbilTt 68« 
2399 (1946). 
m 
After refluxing for tiir^e lionrs tb© solution was cooled., 
neutralised with sofiluii earbonat© aai emtraoted witli ether# 
After- drying ofe-r anhjdroms soiiwa -sulfate, the ether vm 
yeaoved, ami tli# product tlstillei. nafief reduced pres'sur-©. 
Tbe yield ms 70 -g* 17^11 S5--8-6® (20 ffli.l. 
iZi^gyyidyl S-tyryl SSlSS.*^^ ® staspeasiou of 2 g, ^ 
(0  0165 Bolel -of 2*pyr-Myl ii«thyl ketone and 2 g» (©•Oli 
molel of b-enzaMeliyfi-e- in 100- ©!• o-f \mtmT th-ere ms aiftei 5 
iil», 0f a 10 pefeeat soaiuia liydroiMe- soltitioa, A llglit yel» 
l0«f solid 1 as formed after- st-lyriag th© mixtura for two 
iioiirs* Mtej* eoollag in. the im feox, tbe prodme-t %?as fil-
t€r«€ off -aM jf-eerystallfrcm ethaaol# TM.© yield mm 
110 1»5 gl* 144^.1; m*p» 73® • I'.nel©r' reported a at It lag point 
©f 75® the «-<mpoaat» 
olnemesulfonyl) -^"Pheaylet.ti.yl e^fyridyl Ketoae*-
A Mlxtuire of 5 .g« (0*024 mole) - of ^py^ldyl styryl Icctono,, 4 
g, J0^024 ttolej of softlm p»tQliieite.siilflaat# and 2 ml,, .of 
glaelal aoetic aeM la 5-0' al.» of ates.oliite ethaaol wa-s wafae€ 
oa tiie steaii Mtii uatll a ole-ar so.lutioa was olitaltted..* fh@ 
atfiltioa pipotttot erystalllzM .ijittaediate-ly from tEe ©ool-ed 
solatioa.. After ire«rystalligatto-a from .ethyl acetate, the 
yieM was 7*S g«- ia«P» 172--174® (deeosf*). • 
110» ^nailer aaa I.n^lfer, Ber,, 21.« 40'6l -(1902)-# 
ei 
m&l* Galea. tQT CgjHj^^QiHSs 4#06| 3, 8*75* 
Fouat; If, 4.02; S,. 8«.4:. 
t'he Beaeti-oa of .Littii.tM Beage.negalftJigte- ytltli. Ctialeone.-
Anhydrous sulf'nr filoxid© was passed into. aa. ethereal solu­
tion of plieayllit-hiya prepared trm. 15mB g, CO.,1 laole) of 
tecmobeaz-ea© mA 1*4 g.# {0#.2 g« at.«J of lithium uatil ttie 
Color Mo* for tke. orsanoiaetallie e-dapoaail tias a.eg^-
T.bc llgbt gray solid ©Main©*! was filturefl aafi 
wastoed %vith fresh, .©tlier tli#a dried at 100^., llev«a graeis 
i?4f»} Qt til# iiateTial was obtained. 
To a stasp©ii,6i.o.a of 1 g., f0*OO? ®ol€| of the crude sul-
filiate aufl 1 , i0»005 molel of beasalaeetopiieiioae la 20 al» 
of a^solttte etiMiiol was added 0*6 si#, of .glaeial aeeti.e aoifl. 
^Lc laiztar.® wms sbskm to obtain a unitom. solutioa aad set 
aside for .orystallisatloB, fhe yield of the addition prod.-
uet was 0,5 6* {3#l.l flie prodact was laeatical 
witli ttiat -ofetaisM troa .©odlttti. tenze-nesalfiiiate ant beazal-
.acet.oplieRoa-e fiilxe€ 
112 
, t-ffl.#ttioi:jebalooaet* fbe ©lislcoii® wms pr©.-
pared in. th&- lisael sanaer from li.j,l g* |0.#1 Biol®j ot o-
111. Gilmaii and Solmlze, £* m. Otwrn^ Sm». i|2» 2002 c1925). 
112# Pfeiffrr, ?Calckbr«niner, laame., an,4 Lewl&f !.• pgafct.» 
Cliera., 109 (192-5). 
Si 
ehloro'beiizaldetiyde and 15*0 (0#! molei of ^'^lethoxT&QetO"' 
phenone. vih yield was 26»3 g# (9^") J m.*p* 91-92® (from, 
etimnoll • 
3i*itetlioiy«ii'-c 4-ao€?tmildqbeagenosalf z^eliloro-
pheayl) proplophenoneA solution of ^.•2 g» |0,03 rael#!- of 
2-«&l.oro-4.'"-»«etli.oxy«lial«oiie asi 6»6 g, f0.*03 E»le) of so^iim 
£-aecvaiftM.oljeiia«iiesuilfiiiate in 75 al. of la<^ial acetic acM 
v/as ^ armed on the Taath for one tio-iir. After staadiag 
at rocm temperatwe for sweral hours, tbe erystalllne pro€-
ttet, i?as filtered off and ol^e'StPd wltli ?#am 95 pereeot etia-
aaol-, Tiie yleM of the pur© pi'Mnct was 12 §•, ($1^1 j 
160-161® |4eoo8#4* 
MM&X» CalM. for C2^H2#5»Mj S-, founds- S, 
6»4-6'» 
jj*! 4-AC€taisldQ'bengeaesulf oayl I •.4'^iethylfmeflioxy* 
•plieayl)proplophcnQne.* A aolution 0f 7»6 g» C0*13 aelel ©f 
plp#roaala«€t-oplieaon© aad 6.6 g. f0*O3 aol©)- of sodium ^ 
acetamidobessetj saiflaat© %m 60 ml# of glacial aoeti-e acM 
was wmriiet m the stesB. batb f^or- oim tiour# 'ffac pradueli 
orystallis-ed fraa tJn- aolation only after stedim^ and •cool­
ing: to 1G'^« I'lae yield ot thM piii'« eojapomd after recrystal-
lizatiOB from metiQ miA was 9*7 g* i68,»5f»l •. a«-p» 
150-153° (te^onp,). 
iiiial* .Calot^ for TmmAi S, 7.32. 
S3 
113 2-»C:MlaolliieaI&eiayae la a oae-litiir, three-neofeed,. 
roiiin3-bottoat4 flask ©quipped witli a dropping fimnel, a t©-
flia. eoadenser and a Bieeliaaical stiiprer there wm placed a 
solutioa of 2? g« f0*24 s©l®| of freshly sablined seleaiiM 
dlo:site in 240 ib1» ©f tioxaa© o^oBtaiaicg 10^ ml* Qt water* 
fo the stiyped rti'lu^liig sQliition was added over a perlot of 
oae aM oae-half h-oars a solatlon'of 50 {?• |C)^»19 mole) of 
QuliiaMine la 50- iil* of dioxaae* lefliixing aM stti-ring 
w«re ooritiiM<s€ for %mo anfi one-half tio^iirs,. sad tlie eoagal^ 
stafi selenium aai Inaoluhlm teeoraposltiou'prodaetg filtered 
trm tb© warn solutiom.^ Tkm olveat was remowt lay iistil-
latios unter retme«€ pressure arwl tii© r«si4'4© was flissolTCt 
ia 400 al* of ether.• After sbilllmg la the ioc-t>ox for 
twmlTe hoars, %hm solution was filterst and the ex&e&m sol-
veat remoired.* fiie visc-ou# -ret oil was eactraote-t with f-oar 
50 Hi* portions of boiling petr-oleua «tli«r 60»6g®| 'as-iid 
tb« «aiibiiied extract fe'Qtl«4 Ifoirit© and filtered, Thm 
aldehyde erystalliset trmi the 0hlll«€ filtrat-e yielding 
17.,1 g. i^5'p) ot til# pur© ffoaaeti. ii«p.. 67»69'^# l^orystal-
ligatloB froffl petroleuni ©ther 60-6-8®| gme 15• 2 fs» 
151'' I. ©f a product i^liicb melted at 6S-69^# ftie alde-iiyfit wm& 
aistlllM at 93^9^^ |0»5 M,).-. 
111. laplan, £. m* Cheii*. Soo,, 2654 |19W)* 
l*"! 4-lletl]iQxypheiiFl)«'3-C 2*'qitinoIyl.) *2'"Pr0P6ii->l~0iie«^ To 
a solatioa of 15»7 g,* {Qml-irnlel &t S-Qainolinealdelxyde aM 
14»0 g, i©»l aole) of p-r.stlioxyaeetopiieiioEe la 60 isl, Qt ab­
solute etlmnol ttmTm was ':radually acf-ded, 10 ml* Qf a 3.0 per­
cent solution of sotioa Bietfeoxlifte in metliaiiol# ffe© coiideii-
setion taok place at oaee proaneiaij a li#it yellow -orystal-
llae protttet# ftie ylelA sn reerystalllzatioa from ethaaol 
was 24#5 b* m»w* 133-134®# 
ab&i« cfilci* foj? ^19®15®2®* l^oun4* lf,j -ii^sl* 
13'»Pipla.eByl'»3*¥tii'g€}.iicsmll'oaFlpropea'-l»ol A mixt»re 
of 12 g* 10^.034 aolel of ^»l)"n?-,ei:^-3ulf<3-iiyl''^phertflpro-plo-
pli#a0n«> 10.2 g» ffiol«) of aliMiaiaa isoproxMe {: sst-
Maa Eoiak Co#, practical .grsd®| aai 250 al» of is#propfl al-
eobQl t^istillM. from sodiiaij' was plaoeci In & 500 ml» dis-
tllliag flask atttlpp«a with m tvmlvm^imb Tigreiix Golwrnm 
fbe flash: was lieat.ei fey meems of -aa oil batli regttlat@d to 
maintalii a fairly slow rate of distillatioii. After a nega­
tive test for .aettone was olitalne^. in the ftlstillat#, the ©x-
m 
©ess soiveat was reMtwi reduced pmssar#. 
wad bFir0l.y»d liy mm&m of ob iee-hydro®liloric aeii mixtttr®, 
lant the boI M  was fllt«re4 aM rttarystalliz^'i fi*« 
#tliyl cioetate# The fioli was 4.fa ; m»p» 
Anal* Cal@i. for C.jiLHooOrjS: s^. t,0@# forats S,, t*a©. 
aai 
114 g*ae®tyidltoea^%hiog-tob.t.*» in a o-ae-liter, three-ndeket, 
TOuat-bottoraea fiask equipped with a rafl^x ®o.ni®as#rt a ®«*» 
©jteaie«l stirrer aaA a solid addition fman@i ttoer® was pl8.#©a 
60 g* (0»SI mlml -Of dlheaB&thiophmxim aai 4i0 ibI* of mrhoa 
disulfide# 'oil® liami^€ aai twenty gmmm^ l0«i »®1«) 0f aali:r-
droiis alaalntsi. ©Mldrid# wfta graftiialli' aited to soltttloa 
witli ttee iarfc .purple liistur® was aii-
ft 'iTOpwia© tfi s* i»l«l &f a«#tyl ohlorii## The roa©-
tioa was stiwei and hvctei oa tlis at#aia toaffa tm foiar boiir®# 
After ooolioi ,tlic covi Aax *a.® fcydrolyzed %.y tli® uswal ii#%tio4.,. 
tb© ©rgaalii layer wfis sepGratei.^ waabM witli wat#-r» aafi- firiei 
over aiiky€ro«a cplcima ehloriae* After reiaoTiiif-. tlii® exetss 
solfeiit:^, • the r@sidtte was iisttll#€ at 175»iff® |©»4 
fw^atj bM fow-teatlis gmaa |S#| of ths srmi® proiwst 
lag, ofer a. raage of 89-107® resulted fi«tfi the recrystalllzetioa 
•of tli®: iistillfit# from stosolttte etlienol* " pm-M©t 
11.4« ttiiiatm aM Mmohjf £* 9lM» SS-J§E«» S.* 2,08 Cl9g8> j 
Burger, 4»artemm aad Liitss, £. •gh«« SSgS 
{1938}. 
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was tartii^&s by ©xtjeaetiag the solid aaterial taitfei 
botlisg #tbeie» fie itrivativ# *as iasalabl©^ ia 
%hm s^olveat# Wmm §S*g §, &t th^ emie atxtar® thmm vms 
obtained g§»i .g« iM%}_ Qt tl®'i»a0©tymi¥®j0®otliiofli®a«| ®#p-* 
«• 
lli-llg 
1*{ a^Diteeagothisnyl) »3«plieayl*€-»p»»®a*»l*^OR©«» ^f© a e©» 
Ititiea of g»:f©»€H ml®} of .S»ae®l»yliib«as@-tliioili«a# aad 
1»1 g» {0«O1 a©l@} #f fe#ttzaldehyi© 4a: s§ al* @f abS0lttt®' 
efeljaii©! %bm3tm waf ai«#i 1:»5 al,# @f a 1# solttti#a 0f 
SQiiaa «t&oaE;i4# Sii »ttaaa©l* lelutioi vas t© 
# 
m .la oM-er t# frevisat %km ei»ystalli2«tiim of ffe® k;«%«s 
ftaa %hm solmMoa.' la «ii ®mt wM@fc gamdually selii-* 
tfi®d m stauiisg* ©rude f.roitt©t was filtered aai 
s%allsji#d fwffl. 0%hfl a©®ta%®« thm w%9tm mmm s g# {82^) | »«t» 
lM.:S»»lSi»©^.. 
Anal* C«l@diii fsr Cg|^%4<^Si S, 10«lt# S, 10»O4 
aM 
3»(2^toiu®neEulfonyl) -l-{ 2-dib©iiz©tld«ajlhs«f heaylf 3P@« 
g-anm#*'l«*» A suspeneion of 3 g. (0.015 it©l#| of j|* 
t©la«a#sfilfiaal*«, i g» t®#§l§ a©l©J ©f l«'{a#'dil»«agot;lil©a|'l)'-
S'wp.fe^I'l-t'-pj'Qpen-l-on©,. § .al.. of gl^elal aesti# aeit aad 
SO- ai. of #thyl a0.#tet« was pefl«sd -ttatll a aalf#i® solii-
ti«» mm ototalB#4# *£'km rnMltlm pi"oa:tt©t ©rfi'talllzei frost 
the mlmtlm. after ^ sfteailag hcmwn at inao® tmm» 
peratar#, Thm prm^ufst ^aas piiMried by aig®fitiog wittoi warn 
ethyl acetate* fii© yield was 5,,4 g, l6^)} ia.p» 180-18S^ 
{•daoomp,!* 
Anal-. Caloi# for Cj^gHg^OgS* S, 13,6e» Foundi S, 12*86 
am 12.7§, 
leerystallization of tho pro4uet froa glacial acetic 
acid fail®a to giv® a product of Iiighei* analytical parity# 
5-> {s«-ao«taai.io'*4*aet hoxybeageiiesttlfqayll »1* (2'»iibqfl.ga» 
tlti®nyl)"'3'"&heaylpropaaoae-l«--> Tht© C-oapooad was prepared ia 
th© usa.al mmmjp hf the aaditlon of 5 g, C0#01S aol©) of 
soaittm 2~ae©taaiioaiiisol©-4-sulflcat# te § {0»016 mal®) 
ef l-C2-dibeii2ot!ii®ayl|-S-pli©iiyl-2«prop©a-l-oii© in 50 lal. ef 
glacial acetic acid, flie product *«a-s purified by digesting 
i»itli boiling stiiyl acetate.# The yisM was 5.,6 g* (5e^)| a« 
Anal.,. GaleA.. fo^ C.gQlg,gOglSgs S, lUm* WorniAt S, 11.4,8. 
1-1 a-Dibeiizotlileayl |.-3-(£'-dia6tli|'ia.£iiijiopli©iiyl) -E-pi-opea-
To a warn solution C40®) of 8«4 g. |0,03? mol#) of 
2-aeefcyl4il)©ii2othiopiie.ne aa«i S.,6 g* C0%.0S7 aole) of £-31-
ffl®tliylaialaob©iizald#tiyd« In SO al,* of absolttts ethanol thsr® 
•was a€d.ed 10 al,. of a 10 percent sodium ia@t.tioxia@ solution 
in faethanol. After atandiag at roos temperature for two hours 
a ligJit orange oil wMcIi erystallizefi on oooling was obtaiaed^ 
Tlis product was rsorystallized from a 50 perceat solution of 
sthaaol and ethyl ao«tata.» Tlie yield was 8 g. (57^); a.p* 
163-164®. 
m 
Aa^e Cale4» for % 8,®6» founaj S, 9,0g 
p^Me (4 ->8 0 e t aial dobeo ze tie stflfonyi | •»£» j 4-i Ige thyl* 
anlaoplieayljpTOplopherione.•» i Biixtoe S.,%, 10,02 molel 
of 4-41iiethy3.a«iiiO-.4* -metli0^0tel«0B©,^ 4,8 g». (G.OS molel of 
soditaai ^»aeet-":aiidoben2eiiesulftiio.te atti 75 iil. of gltieial 
Beetle acid was weraei oa tlse st«aa toatli tantil n elesr so­
lution was ofetalii©i# MteT staniing at room teiapeTOtiir# tor 
twelve hours the crystalline proiuct wss flltefed fro* th® 
soltttioa aii€ .r#©rystalllsei tmrn etliyl aeetate# Tl»e yield 
was 4«6 e. (4-^1) j ffi.p. 156-ls^' (a«com.,>.}, 
Ivnal* Gelei. fo^ ® &.67, fottndi 3, 6,6S» 
p-Chloro-^- (4-:,ceteaiiotoeazeaesttlfOIiyl|^-C4-iimetllyl&«i^^o-
•aI^tny3)pro:•3io ,>he.'ionr.,- file cora,iOttiidi was prep-red by the above 
pmmAum fmm 6^%, (O.Og wjle) of 4.aifaettoylanitto-4* -ehl.®®-
chaleoae eiii 4«8 g. iO«Og m§lml of sodiua ^•a.oetBtaldotjeriEen®^' 
attlflaet®# fhe product was purified toy digestliig with ethyl 
acetate* flie yl«ld of the pmre pro€tt«t was S*§ g. (SS^) | a.p# 
1&8** .)• 
Altai, Gal0i. tm S, €•«!, fomadi S, e.fifi* 
^-Metfeoxy-^- cp-toluenesJilfoay).(g-eliloroplienyllproplo-
phenoae,.- A mixture ot f g. C0.©2S laol©! of 2-®moro-4»-.aetb-
oxyolial0oiie, 4«S e» CO.OgS mole) of soiluia ^•toliierieaulflmite, 
S ral» of glacial metlQ aeid, ami 9S til# of absolute etliaaol 
was reflux#d mtll a. ttniform solution was obtained# 4ft.er 
m 
cooling and allowing to staad at tespeyature for six 
fcours, the aiditl0ii .protuet crystallised frian th« soltitlon, 
Ttic yield after ireerystalltsatioa Ttqu ethjl aoetate was 9«5 
g, {82»5?J)j 14f-150® C;d«e<»Ap.|# 
Anal* Calei. for C23B2iO/_|_clS; S., 7*k7* Fountj S, 
7»2* 
jl'*otel0ifqt>egg®iiesalfla,ie asmI^ ^ 'ttie acid was. preparm 
by the redaeti^rt of j^dilorofeettzenesulfoayl ehlorid®^^^ hf 
sodluffi sulfite ia aa alkaline solmttoa* • lato a 500 ml# 
tiir.®©«ae-©kei, rewafi-bottonefi flask ©taip'sed witli a laechan-
ioal stirrer, a dropping foaael aai a theraoaeter was iati-o-
duo.ed 165 al* 1295 g», 2».5 iicales) of redistilled cblorosal-
foaio aoM. flie flasl: was eool«€ toy aa ice o th and,, wlille 
stirring, 56 g* |0*5 molel of ciilo^efeefiKeae was addM at 
stteii a rate that the terip#=rat'ar# did not ylse above 5®* Tli® 
yeactioii was stifred at low t«iiiferatur« for one bour aM at 
50® for three homrs.- After cooling, tb© iiirfcttre, was oaut-
iously poured Qirer eraofcefi ice eufi the white solid x ns fil­
tered off and mslied with eoli •watei'# Th& jie-lA of tlie 
# 
ernde material iutp* 43-%5 I was qmatitatife# (Tli# r«-
p0rt©G meltiiig poiat tm tfce sompouafi is 
115. Oenuan Patent 2k4»019 11910} /Chm, ZeBtr>. $1, 11, 
513 (1910); yrdl> 10, 115 U910T7T 
116* uliffiam and sersett, b«», 6k2 c1907i-# 
m 
To a soliitloii of 126 g. C1»0 aole) of anliytroiis Boiitia 
sulfite la 650 ill. of water was added the crud© salfomyl 
chloride# tbe sii,spea:s.i0ii was stlrrM Timorously for ttime 
ant oa#»l«lf UQUT&t, A Imsi© •reaction »as aialiitaiaei fey tke 
fretuent aMition of small aooaatB of a 50 percent aotiua 
hydroxid© solatistt* The lasoltible Material was removed by 
filtratioa and the filtrat« aeiaifiei to Qongo refi by 40 
percent siilfaric aeifi# file field of the sulflnio aolfi was 
16 g, {20^1; m#p. 94-95^* Fr«m the aiiimli-iasoluble mater­
ial tlierif was obtained 30 {4^-1 of ^,^»-iiolilDi'odipb©ayl 
Bullion©I 145*»147®# 
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^~aiii3-a€iae-'4*salfoaic aeifl,* sitty-two grasis (0*5 
malet of o-aaisitins was cautiously aiBsolved ia lOO- ml#, of 
eottoeatrated sulfarie t cm, Qm 'hmtk&m4. ailliliters of f'«a-
ing sttlfarle 8<ji€ C2C^. «lem| was a44©a and th'a aolatioa 
keated at BO^ toT 0a#»half hom* • Mtmr eo-ollag to rooia tea-
peratiir#, the ll<|ald was poured over eracked ioe» The aol4 
settled O'ttt of tin--- solution la the- foim Qt fine white erys-
%t^l • Tke emfi# product was dissolvei In fQQ al* of water, 
boilea with Boj'ite ami filterefl# Th© profinct oj*jstalH2«d 
out of tlie 0liill©4 solution. 'Phe yleM wa.a 70'»5 S* C7Cy<') 
117 2"Chloroaiilgole-4-sulfonio AoM«- flpventy aM five* 
t«ntlis gyaias CO-»345 solel of ^Raisldlce-»4~s-ttlfosie acid i,ms 
117. CMld, £• Chea» Soe,^ 715 119321 • 
n 
dlssolvM ill 300 al# of an aqueous solatlon eoataiaing 13.7 
g, fO.»345 ffiole) of sodiim bydroxM®# Yhefe was- then add®€ 
24# 2 g* (.0*345 sole J af sodiait aitrit© aai tlie result lag 
soltttioa 00©led %o 0®. The diasotisatios was carried out toy 
grat-ttally Mtlag 120 ml. of ofisjaefiiitrate^ tjiroelilorto acid 
o 
at sa©-fe. a rate that tlie tepipcratare <iid. ao-t ris« abovt^ 5 « 
A llgbt 'bitmm pi'e.etpitate .fo^naed but redissolvei as the re» 
aetioa aeafftd eoiapletioa, .soliitioii of tlie diazoaiiafl 
salt was-then t-o y-im lato a we-11 stirr-efl, toolliag 
0,4 M sotetio-n of caprous «.liM3Plft© la 300 Ml, -of eonoea-
trated bfArochlorie avl«i» Stlrrine ms 0Qnt-l laed as tbe 
's-oltttloa ooolei to Tomi, t^mpmratm-Op The me id was Isolate# 
&M its soam-i g-alt hj tbe mMltlon af ISOO al.. of a satu­
rated ljriii« s-oiutloa, TM-e aona wa® filtered ant tolM at 
10#i 61,6 g,» {T3.5fl| was oMataei.. 
11? 2»CtiXogo&iiisole-»fe-«^-sulfoiiyl Giiloride«*> A mlxtur© of 
61,6 g* (0*252 moi-e-). of sodlma 2--oiiioroanisole-4-stllfon&t« 
aafi 103 g* fO-»$ aolel of pliosfliortts peataeblorit© was trl-
torat c;d tmtll tfe« mass liai eompl-etelf liqaifiei, Tli-e r-e--
action was all-o»ied to r-esala at Tom. tettiperatu®-© for two 
hours anfl then Into iee vi-ater., fMe lieaTy oil ob-
tainei soli4ifle€ oa gtandlr./^ fielding 37*1 g« C9'5/9J of tbe-
«rud©- p-rotttot| 77-79^. The product ?xas- purified fw-
ttie? by I'cerystj^lllga'fcion p®trole-uBi ether {b«p« 60-6S®) • 
a.,p. ai-82®»,, (ThiB TOlae agi'eeft with tbat report-ed ^ 
2~ChXoroaiilsole~4-'Stilftiiic /tCia«~ fhe emde siilfoiiyl 
eblorlde, 57#3. g- lQ»2k mole) ^ eM-ained frai tli® afeote re« 
a©tioa »as retlueea to thf salfinic aeM by a sligbtly al­
kaline solution of 126 {0-.5 mole| of orystalliaet aodiua 
sulfite in 500 iil,. of vatcr. TlilJrty-.elg,fet grams f76Si| of 
tii€ sulflnio aeid •«« obt-RiTieft trmi th& aoldifl€fi splutloa# 
Tbe proittct formed m opaque-glass at 99-100^ bwt ,iaclte4 
sbarply to a elear liquid at 
isri-4, Caled. for -C^ri^O|01i-i S, 3.5•48-# Fo^undi S* 
15.25.-
2~Ac<itamldoagigole-.4*-s-alflalo Aoiai*^^ To 165 -lal* (2*5 
ffiolee, 295 g#I of rcdi&tilled elilorosulfonic acid eooled to 
0® tlier© mm sMei wltli stiwrinit 5k-*3 gm siole} of o-
ae«tajiiBia,ide: at smli a rate that tti« rcactioa r-tare 
aid aot ezcesd 10®. After sti«'in.g at for three hourSji 
tb-eii eooliiig, tlie mixture ms poaret -ov-er crmciced ice« The 
cr-ttd® produ-ot was o-fr, washed with eoli water and 
Imaedtatelj reteee-4 to tiie sulflaio acid by stirring irlgGr-
Ottsly witb 500 ml-#- of a' slightly alkaline SQlution oontaia--
ing 25-2 g* |1»0' aol-el o-f sstlws s-ulfite lieptaliytrate. TM 
resultir s-oltttioa-was filter©! aai aeMified wit-b 40 p-ey« 
c-ent s-tilfmr-io aeit-* f1te« yleM -of the pr'oteot was 58 g-» 
i'77M$ 10Q-M5® (deeoap*!--* laie aoM •was ocmvertefi to 
Its aotisiii salt aM stored 1b that tomim Aoeopdiag to the 
ll? ft liteyatur« ' , tie add "be^eiag to fle©ompo-se at 100 aad 
melts at 117-119^. 
CtiiigaesalflJiio AcM.«>» Cmeoesnlfoas'l ellorti,© was'pre-' 
p a r e d  l a  % h B  t i s u a l  i i a n n e r  f r o a  2 0 - 0  a i l »  i 3 3 3  § • • »  3  m o l e s o f  
redistill## eto.loip0sulfoaie aeM mA 12.0 g.« |X aole| of eum-
'Eli® emt-e product was stiMring vigorously 
for tliree hoars with a solution of 504 g» C2 molml of sot-
Itta sulfite heptabyAratf ia oae liter '©.f 'Water. Small por» 
tioas of a 5Q p«roeat soil'iaa bytroxlde soltttlon vere fre-
queatli' aftded la order to- maint-ala a sllf^htly h&slo reaetloa*. 
ftils soliitioa -was filtei-©4 aM aelSJ t k a with 40 pereent 
sulf'tirie aoM# pMiuct separated froia the solution as 
aa oil aai mm Tem.me€ fey mttm' extraetlon^ ant the ether 
extract was ws.sh#d witii 20 peroeat 0od.lffit toloapbonate... f!i# 
oil was again obtateei by aoiciifyin , ttie basle extract.. TIte 
yield of tlie or-a&e product aft®,r mtter ©xtra«tion, trying 
rcaaovlag the s.olvent ia vaea# wm 44.5 8» Sie 
aeM was aissolvefi la 2Q per ©eat afii#oas. soiittia iiyflroxMe 
aat pr#c-lpitat®a from the soliitioa as the sotiua sulfiaat® 
'by the adtitloa of a sattirated salt a#liitloo. 
anal» galea* for s, 13•22* founti. 
s.* -ij.qo'. 
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1- (ja-Cliloro oheay 11 "S*C tilnoljl) *2*«'pgoi?eii»i-«0iie »*> To- a 
solatioji of 14 .g'« |0.0>?9 iao'le| of 2-qaliiolliieaM«liy€e and 
14#8 g*. |0»0S9 aole) ©f ^-cliloroacetoplienoa® la 150 ml, of 
alssoliite etiiaaol tliere ¥#as added 10 ml# of a 1C> pero^nt sol­
ution of sMittii BiBthoxMe In. methaml* Tb© product crystal-
lizM tr<m t.li€ aoiiitioB on mt&min at ^©•oii teiaB^-rature.* 
f-fa# pur© proiaet was oMalned after sevaral r«0rystalliza-
tioms fTom& 50 per'^mt etfcrinol-rthyl aeetat© isixture. The 
yieM was $ fg* C30?«)l a»P# 165®» 
.Altai# Oalet# fo^r CI, 11.94*. FouMi CI, 
11 .,77 aafl 11.91» 
ji-oixioro-j- c j^^quinolfl 1 n£'-( 3*'aeetaiuido">4*^iotlioxy'bejagea6" 
salfoay 11 wopiopfaeaoa^ lAtteia-p-fced) »">• A aasp^iiisioii. 5 g» 
|l»02 mole I of g©4iim 2-aoetaialtQfaiiilsol©-l».«sulfi:nate and 3*9 
g, -{O^Oa mol#! of l-C^-»e!ildroplienyl|-3-{2-.qtiitiolyl)-2-prop-» 
eu-l-oae ia 60 al« of glacial a.eetic aeid was wa^ d on tli.e 
steaM plate until a houiOizjueoMB solatioa was obtained* fbe 
reaction was- allowed tO' at ant at ro«i t«iai»#ra.tare for twelv© 
iiours after tvbieh t-Me tla# proi'tiet was pre©3 >itited from the 
golutioa by tbe acnitl->a of an «§-q-ual irolime of etlianol* T!i# 
original «.a.satnre,t.e€ lcet©»« was y«eovere-d qaaatitativelj 
frmi the rctaetion.} s»p.. 165® fiafaeS 
7i 
4*c]ilogol3ienecgegulfonyl) -i^ptien5''l.pi'oplopher0hg«.«' A 
ittimture of 5«.2 g* (0.025 sole) of b«a.ssl«e©toptieiaoae, 5 g» 
t0»055 aole} Qt sodiiia £-«blo3.'abeazen©sy.lfinat©, 5 al» of 
giaeial acetic a«i€ aufi 50 ail* of absolat# ettiasol was r®-
flnx#4 uattl a mnifea s-olatlon wa® obtained, The a€ditloa 
prodiiet oe/~t;n to cryrstallis-e tmm tlie sQltttlQii iameiiately 
m G-QollGg to room tenperatar«.,, Afte-r filtratioa ana r®-
orjstallimtloa ettiyi aeetate, ttm yi«M •mm 9*1 B* 
{B^tt tt.f. 175-176° {decor.p.},, 
Aaal* Cmlct* for S*|l» fomads S,. 
s.#26« 
A-i 3*€liloro«'4-'ra,et tioys'-benzeiiesulf ofiyp »^»p!ieiiylpropio-
piaeBeae».--> ftoe e«poaE€ was prepared aecordlag to the ahme 
pro&edtt3p@ fyoaa 5-^ g«—(0*025 molel of beii«alae«t-o»heiioiie ami. 
5*7 «• C0*02,5. BOl«| of so41iai g-etilOTOaaisol^-^-salflnate.. 
Tlie prosttot ?#as pmrlfiM toy ^^crystalliEatioa frot»i .etiiyl 
acetate* fiie yield was 10.2 g# {Wk)i »«P* 172-174® {&&"• 
eoaf*.|» 
Anal* Calei» for C22^2_g0/^C1S: S, 7#72» FomniS S, 
7*n*^ 
ssssss* 
iopheaope** Tbis dompoiind was pre:i*r©t aceorfitag to the 
above proc t u^e from 5.3 g» i0#025 aol«): or benEalaoetopiieii-
on® aai 4#2 g» |0#02$ laole} of sodl« 2-aeetaai4oaiiis0le*4-
m 
sulfiEate, After orystallisatioft from glacial acetic aeld., 
tMe yieM was 4.4 €» {39^J| 8i»,p* Ideeoap*)*. 
anal* calsi, for "c24h23-i5®i- i, 7»32» f^uad: s, 
7»,38* 
^Methog'»j£*C 4»ohloro^engCjaesiilf Qgyl) 4-^lmethylaB*'-
ino-pliebrl]> iyq:piopiieao-a#»-' tli# •aom.pQmmA was prepared fey tb© 
aMitioa Qt k g* <0*02 mol©) ©f so3iw Tg"©lilorol)«iizea©siil-
fimtc to 5»6 g, |0»02 »ol#) of 4-iimetliylaiaiao'-4*-metlaoxj» 
clmlooae ill 60 -al# of glacial a-cetie aeld» fbe pure prod-
aet wee obtaiaet after rtcrystallizatioa froa etJiyl aeetat.e* 
f'M yield tw® 4»5 S* 145^11 s*p« 149-150'® {4®©oap»|« 
Anal* Galcd* for G22^B,2/.0^KC1S: - S,. 7*00» FotmAs S, 
7.06, 
ja*'Oh.l€>r'0»4*^ S*»aoeteiaia#*4*ia®tlio-xybengeaesiilf oayl) 4«" 
diiaethylan-lnoplaeajlI •propiopitenone»«' A saspension of 5 g» 
C0*-0.2 Biol®) of sotiiffli 2-aeetsmidoaiiisol®-4-sttlfinat«, 5-.7 g* 
10*02 mole} of 4~dtBiethylaaiao-4*—oiJ-lofoo-Mleoiie, 100 ml. of 
absolute etheMol aai 5 iil# of l-^oial acetio aoli. was r©» 
flttxed miitil a miforii, soliitioa was obtained. The -ehalcoae 
was reooveret from tMe oooleA solutioa* f.he reaction was 
r«p#at«d ttsing 60- al*. ©f glaeial a.o€ttie acM as the solfenti 
tiie yield, of the pitre addition prcMlttct was 4*2 g* D9^1; 
a#,p«. 176® Iteeoap.J {re.ei'y.atalliget from ethfl acetate 
•toal* • Cal04#, fQT .C2§l2^0gl2ClSi. S, 6,42. Fomitt S., 
4-*g.c€tefRl6obengenesiilf omyll 2«»QttlaolFl ^  •» 
f a^qttladlFD-a-fj-open-l-Giie aad tlie sulflalc ®slds mmllf 
resiiltet tn the taaatltatife irfteOTery of tbe unsataratefi lc«-
t-ome wh&m «tiaaaol was used as tbe solfent# ffce following 
modlfl©atioii *ias maiof&im Sm^n aai two-teatJas gtmm 
(0#025 aol#| of the kutoa© aai $»| g» |0»025 sol®) ©f soiliaa 
j|-®oeteaii,dob#Bm®ii€sulfiaate was tissolTCfi^ io 60 ai.«. of mim 
glaeial a^etio aeii* The aAfiition pto&mt 4 it aot- 'Orfstal-. 
lize fyoa tb© solattoii on stanaiag at room teiftpera-tur® oTer-
ntgiit but was obtained after dllutln-^ tfee solntton with aa 
egtial volim-e of etlianol ant elillling in the lot box# The 
•erode prodaist was filtered from tli« solutton «ad purifie4 by 
digesting til® teillBg etii&iiol.* T'tie yield of ttie p-u.re prod-
m% vm 6*4 .g« B«p» 170-172® {€ee-c«ap»|* 
Ami* ealed* far S, 6.56. Fount: S, 
6'»81» 
4**ehlorobqiigetiesalf onyl I 2~qiitnQlyl) * 
propioiheaoiie* fh# ©.oipottnd ««s prepared by thm mett^od des­
cribed atofsve fycsi, 5*0 ,?• fOi.,017 molm) of l-t4-aetlioxypljeayl|-
propiopiienon®The reactions Ijetweea l-{ 4-sethoxyphenyl)'-.3-
a/hcoch^ 
7Q 
3-12-Q»iiaolyl|-'2-pi'QipeB»l-Qii« and 4*0 g» (QmQ2 mol©| of sod-
it® p-ebloroten?-nr.B'alflaete la 60 ml. of glaslsl acetle 
aoM, Til© yleia of tlis prsdiiot., pttriflei by di'^cstlag witb 
tjoillng with absolute #tliariol-was 5*k i?.. •C64#ii a#-p# 150« 
mo^ cd®o»ip«)* 
Anal* CalM# foi* 6#88» Fouati S» 
6,s3. 
,j]t^methoi3^*^»ft»ii:g€a®8ul-f0ajx-*^*|2'-qniiioiyl.|pgopiopl:ien* 
oae*" fb,e prodaet was obtained by t ^ above metho-d - tTom. 5 B* 
(Qm-Q173 of l«|4--®etlioxyDiieafl)-3-,C2-qtiiii.olyll*2-prope.a« 
3.«dae BMd 3»3  s« I0.-02 moM}- of ao4i«i hmmwBmesultin&tm in 
60 mi#, of glaeial aoet-io aeid» TlatJ yield O-f the pure- prod-
iiet was 4»6 e» Cf9#H «*f« 150-'l52^ |t@eciap.»|, 
Galcd* fO"y S, 7#42# Fomad: S, 
7.-00-. 
a'*mgthoiy*/''*eiiba.#neflalfotiyl~^»|2-*fal.iioltll wqglopii-ebotte*''' 
flit nrodu-et was prepared fr«a 2m^0 g-* C0#007 a^lel of 1-C4-
»etli.oyyphenyl)•3-»|2-quinoly3.-J-2-propea-l-oiie -sM 1«4 g* 
{0-*007 sol©J -0f 0imea€sttlftiii$ aelS iii'-60^ ml* of glaciel 
ftsetic moM* • After -3-r,T<-rrl yecrystalliatloas frmi ethyl 
acetate tbe yield of the pur-e product was- 2.5 g* C73^H »•?« 
156-158® { deogfffip*) »-
Anal* Celcd, for S# 6,76» Fotiaii S, 
6.57. 
79 
3*Hltro»4*efccmidoehalcone »* Tim eonaensetioa b^tw^ea 
15#1 g» (0*1 BOl®) of a-nlti'obi-nT'.easaMehyi© aai 16#5 g*-
(0.10 mole) of B-aoetsaidoae#topii.eiio.ne was carried oat in 
ti3.e tt-snal manner in MO- ml* of abtointe etli&aol, Tli© yieM 
was 25«5 ^*P» 210®. Reorygtailizatioii of the 
pfoiuot tTom a nixt'tire of ethaaol aai etliyl acetate did aot 
tnoreaae the laeltlag point * 
s 
Anal* ealM, for If, 9*03» Po^tmds 1, 
9..x6, 
3 »4*-Diafli3.iioohal0^a.».»* twenty ex&m CO»Q65 jaol«) of J* 
iiltro~4*-aeetajil«lo«lialeoiie ms stlry-td witfa a solution of 60 
i# {0.27 laol#} of stimaO''UB chloride dibyir-at# in 100 si* of 
e<meeiitrat#4 tijifoeiilori© aeM#- Thm reaetioa was stirred 
for one hour at rooa teapcratttfe aM tbm heated on the 
?#ater bath for two bours* The hri it oriin':o omke was tri­
turated with water aai the resulttag suspension poured into 
a coM 40 percent sodltat hyteontd© solutlom* Ttm yellow 
solli was filtered, wasbeA witli water, asd yecrystallizet 
fTc», etliaaol* •" ue yield '.-as 10.5 g« {60) s ia»p«. 168-169®* 
Aaal> Gulea*. f#r 1,, 11.77* Founds If., 
11*94. 
l^ltbittM. ^Sliaethylap.iaobejigcB8gttlfinate>- ^Biaetiiyl-
<uji-anofiieaylllthlim^^® wag prepared tram 1,6 g» CO•08 ffiol«| 
00 
of ^-bi'oaodJLaetljylaniline and 1«,12 g, f0».l6 g# atcm) of • 
litiiima la After flit-erlEg aahytooiis sulfu?. dioxide 
was passed lato the solutioa uatil Color Tmst Mo, jlll 
th« orgaacaEetalllo C'OupQtiat waa aftgatl*®# fh© 3.igiit grmm 
preclpltete obtaia«i wm ftltemA, imsbei witti fresh mttmr 
8a4 ArieS. at 100®# Tii« fleia of tto «5rut« s'ulfinat© was 
11.-6 g.c?^ |. 
4*'PlBetIiylai».laobeag.eiiestt If 0;tiyl I *^»ph.enylproploi>h®ii'" 
oae»- Fiv€ gyaas f0,024 m.ole| of beazalacetophcnoae aM 5 g* 
|Qi026 ®ole) of tit® crude stilftiiate fdeserilaet abow) was 
dissolved lii 50 «!-• of atosoliit# etbaaol coataiaing 2 ail, of 
glacial meetlc aoM» After staading at roaa temperatttir© for 
t\fO weeks, 2 g.# (20)^ of tb© aMitlon prodaot was ototalnet* 
fli.0 frodttot sintered at 177^ hut neitei siiarplj wltli €e-
caaposition at 191-lf2®. 
Altaic Galed., for C2jH23,%»Si S, a.l4* FouMj 8, 
7*99 and •8».24» 
1 i q  2-3roiaopfrlAine«» ftie proee-d'nr# of Craig ^ was fol-
lowet In the preparatloa of tkis lato a tte®©-
lit«r, thre««atek€a ro«ii€-tettoffle4 flask ©ouippe-d wltb a 
US* Stackwiseii^,, C» G,;^ Doetoral Dissertatioa, lama State 
Colle_;:€, 1943 • 
119. Craig,. £» 1®^. Cheia« me*, 231 C1934)# 
81 
Stirrer-, a dropping tmmel amd a tlierrao®et«r tlier© itaa 
placet 500 si* of 48 percent \ i obromlc acid* flio flask 
was cooled fey means of as lee-salt mlxfcur© wbll© 90 g* fO«94 
mole) of 2«aiilaQfyrldtae was eaiitlotisly To tlie re-
salt lag iiydrobromite tli«re was ati«4 iropwia-e '&nA stir­
ring lu rnl m 1432 g.*, Z*7 soles J of teoaiine* 
A soltttion of 165 «• :(2*4 mole) of sotiim altrite la 
240 ill. of water was aided ax. "smeti a rate that ttie :reaetioa 
teiaperat'wre tM ast exceei 0*^* Stiwlag me eoiitinttet aad 
after flfte-ea miimtes a solatio-n of 360 g* of sodlym tif-
troxid® in lOSO nl, of wmttr waa added ke-eping tlie tmpeya-
t'Ure o'f thM reaetioo feslow 
Tim ialEtaT'® was extrmeted witli ethe^ and the extrmct 
was ified ©v«r anhydrous ©aleiuii ciilor44e* Oa© bmndrei and 
tweiitf-slx mM five-tenths gfaas f85f<»).0'r the product was 
collected at 94-95® {==^3? .am#)* 
lltbima 2«'pfgi<iine3u.lflaate lattembtefl) ^-butyl-
lithl'tts^'^ was freiaret ia a 50 p-eroeat '27«4 
g. 10.2 mole I of n-butjl hTm,Me mmA 3 e» CO'«43.g* atoai)- of 
lithiuiia 
120* Gilmaa, Laniiham,. aai f4oor#., I"# Chegi# Soc,. 62... 
. 2127 (1940). 
121. The fieia of n-butyllitbiuia was deternineii by the 
double titratTon method of Oilman aM Haiiboin, £* Jffi» 
Chon» S£e«, 66, 1515 {1944)• 
fhe balogen-ae-tal intereonvejrsioa between 2-bremopyi'l-. 
dine aM a-fctttyllithltaa was oarriea out accord in ^ to tiie 
proceAtire of Spata^^^#. Tlie fllterei golntloa of n-btttyl-, 
litliiwi was cooled to 30^ wtill© 16 g« |0«13. molel of 2-* 
liroffiopyridine in 50- al. of ©tli.®? was aMett over a period of 
three iilutttes. 
After tM# sdaitioa ef tbe 2«broisopfTltiiie faafi been • c-oia-
plet#d, Color Test ffo* foi- the organsiiietallie canpoaat 
123 
w&a positiTe. Upon api^lym C-olor f«st lU to tfee 
react ifja mixtm^e a traasitary i«ep ptirple ooIqt &ppesr«i 
wltli tlie s-iibgeqaent foraation Qf a d«ep- oi-aag# preoipltat.©, 
'/oilyflfoiis stilfttr iioxlfie was passed into tbe deep rei 
111 
soliitioD mitll Color fest Ho» I ' was aegatlTe, red 
o-olor was tiiea replaced hj a li',.-iit taa pr€?0ipitate which, was 
filtereil and imsheft with ©ttoer* ''Kf crude pr.odiict was graa-
»la3P when first filtered, but becaime aiB..orpliotis on ftirtiier ©x» 
poBtti^© to til© ataospliere., Tiie or-tiii.© yield vmm 2? g.» ClSO^} 
|t,h© e.a,lculati.oa -sas based on tM o-plglnal amotint of 2-
teoiaopftidia®). 
Tto© .preseaee of eulfur and nitrogea ia the .eompomid was 
sliowa by' qualitative- tests C-soiiim ftiglojil.#. flie proi-iiot was 
122# Spatz, S» l-u. Doctoral Diss€3*tatioii, lowia State College., 
1941; CSllman and Spats, £• Am* SUSB* §22.• > (1940) • 
123* ami Yablunky, £. Chev., Soc,, 839, (1941), ob­
tained aa immediate deep purple? color on apDlication of 
Color Test Ho, III in InterconTersion reactions between 
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fiei by digesting with boiling ethyl acetate# fhe yield was 
1*5 S* i77?i}| tli« product fteeoraposed over a range of 1S6-
2m°* 
Aaal,. Caled, for S, ?.32, • founds S. dj h i 
7.39-
/i*cmiea€gmlfomfl«i£»plieb.flprop,lq#ieaoa#.,-> fo-iar -"taas 
C0.02 iriOl«) o.f b-enmlaeeto»iinoil© ant 3»7 (0..02 goIc) of 
e'lfflienesalflnic a«M was ais»ol¥#d la 60 mlm of absolute etli-
aRol.. ftee ketostilfotte otj t llized fi»mi the solution after 
standing at room taaper^tare for a shoi-t period of tliE#,. 
Tlie yleM of the ertide product was 7»0 g« (91So'l| s#p« 154-
156® After reeryetallizatioa from. ©tli;fl acetat®, 
the j-ieM was 5 ti* la.p.* 157''*15S {deccrap*'},. 
'Anal. Caled. for C24H24OJS: 3, b*2, ouaai S, 8»57* 
a"lsethqxy'>/i»caraeii6salfob,yi**/;£«>|2^cfalorophciiyl|pro,i^lo.*« 
pkeitoiie.»~ This coffipotmi was prepared by tbe adflitlou of 3 S» 
C0#016 ratal®! of etaiwa^sulfIniO'- acM to 3*0 g» CO«015 mole) 
o.f 2-oI:iloro-4-*««iettiox|»-clieleone ia 50 ml-, of glacial aeetie 
ecid. The product was isolated l>y dllatlRg the reaction 
mixture with seTeral TOluiae® of water. Ttre erM-e material 
was pitrifietl by yeerystallization from ethyl acetate, '1*11© 
yieM %ms one graa (17>); ra*p* .150°' {deeoiap.)» 
Igal. GalM.-^ for S., 7*02. Fonadf S, 
7.14. 
8s 
I'-C 2-Pyy idyl I ^ S^IJ-altro'ptienFl I -2*.iaropeii-*l~aiie The 
©oMciisetlon h^twmms 12»6 g» 10.J. mole) of a-altJ^'Obensalde* 
hyde and 12*1 |0*.l mol#| of methyl ^«»pyrl<ifl ketone -was 
earri©€ ©ut ia the usmal namr! f&e emde pradiiot wbiQk 
oryst-aHlEed fro® tfce solmtion was filterefl anfl washes with 
80 pereent setliattol, file yield was 2Z g* {9^^); a.,p.» 175^ 
{desoap,|* 
anal. csled* tor h# 11*03. fo^tmai 1, 
h-»3 • 
1»{ a-fyriayi) waeaesttlf onyl'->3*{ 3'''iiityopliem''l i 'pgoiaaa-
oii#«^l AOgtatao** Five mm& one-teath gfams 10.02 siole) of 1-
C2--pyriiyl|-3-C3«»aitropiienyl)-2-»p?op«n-l*o-ne sad 3*7 g* 
C0»O2 Jttoltl of e«ii,«iies.iilfiiil« aeM was dlssO'lTed ia 50 iil. 
of wair Jc^eial metta acid# The product• wm fomed taaied-^ 
lately ami m&B pufitieA by recrystallisatloa from ethyl 
acetate,# flie yieM was 5 (57^^); 170-*-172^' (€scoap#),» 
rial* Calsd. for 7*lk* Foaadi S,, 
6w20 m& 6,21». calo-d. for 6,45« 
a,'*chloro'%£'''fa'*tolaebeaulfoayl.|»ii-"pli#iiylbi'ot)iqi>lienoae«* 
THe eonpottiit wm prepared fron 2,»4 _§• f0»01 molt) of 4*-
•diloroehaleoa#^*^'^ ani 1«7S g» |0-»01 aol©J of soiima p^-tol-
m@ji©eulfiaat« ia 25 al» of atoslute ethanol eciitainiii,g 1 ml. 
124* Allen aM Frttt.©, Ccui. £• Reaearch, 4, 605 11933 K 
8$ 
of glacial a©eMe aei€^ fb© pfoteot was f«o.rjstallizad fr.om 
ethyl aeetatei the ^eX4 was g»8 g. CSO^) |. ®#p« 180® {«©-
oo:ai>» i.« 
al* C«lei» for J, S,, 9»04., fomadJ S,. 
8»03. 
l«:(4-Q,tilnolylI -§•*»( E~oal»o.l.yl)*g*&r0pen'-I«oiie«* f© a 
solution of 1.57 g. (0,01 a©le| #f i-Qulaoltneaiaehyde and 
1*?1 gm CO.O.Ol niole) of methyl 4-.qmiiiolyl ketone io ao ml. 
of absolute otliaa©! was aided tea drops of a W percent sol-
«tl©ii of so4iw laethoxide lii m®tliaiiol» Tue ooadensatlcia 
took.plas© mftmr Mti-ndiiig at TQom. tempamtum^ for fifteen 
mlimtes# flie piro4ttst was filteftd tmm tii& solmtlon -eat 
ptarifie€ hj digesting Txth feoiling etiiyl acetate# the yleM. 
ms ,2 g. CiSfll a,p, 188«<.18«®. 
Mial* Gtilod, f^T Cg|_H3^40S3S N, 9»0S. Souad: M, f#ES* 
Qenem 1 Pi'ocedure fog the Pre pa ration of M-'ilubstlttttei 
Amiioaalfggotts /^cits aai .fltair i>adttion to Clial&one®«. - Tim • 
M-'sabstitutet aryl- or fjlkylsmidos«lfttfOtta toclds wmm pre» 
pa»t hy pe-ioliig eaihyrtrous Sttlfmr dioxide into t. solution of 
the «mifl€ In anhydrous f-the.r. After ao tuTther preoipitste 
was fo»ed,, the product v/aa filtered wben possl.tole, washed 
with fr«sh eth«r, aiii -store-i ia T8-©-tto mev phosptortts pent-
oxide* 
CH-CHCO 
Tlie j^-k€tostalfoaaaides were prepared by two methods.: 
|A|» A sligbt excess of the aiaiaos-ulfttroas acid anti the 
ehalcone was disseived la 50 mi, of abaalnte etiianol and the 
so,latioii %*as allmtefi to staai at ro^m teiap^ratiire or tn the 
loe box ttBtil tlie ©rystallimatioa of tlie aidltiom product 
tvas coioplete# In the event that the free aoii eotili not he 
isolated, tli.« ether was Tmmwe& hj iistillation under re­
duced pressure, the residue talcea up in etiianol ana aflfied to 
an ethan,ollc. solution of tht:* alialcoQ## 
|B|» A soltttion of tlie- aiaiae aai the cbalcone in al>-
solutci eitlisacjl ms satitr-ated witli aatiyiro-us sulfur dioxide. 
Mn soiae cuueB, tiic aMition produet oryGtallized from tlie 
solution iiroi.eclietcljr \ a err as in other Instances,, it was nec­
essary to ooaeeatrat© the • solution and it to stand in 
tiie i0e box for sevcml hoars 'OBtll the produot bad crystal­
lized.. 
I'dS AcM.- Aahyftroas Bulfur dioxide 
was passed lato .a solution of 42.5 g« C0*5 aolel of piperi-
€iiie In sodiua-drifjfi ethet no- further .precipitate tms 
obtained..* fiie vhit© erystal.31-'u solifl wa® filtered fi'om th® 
siip.ernat.ant ii.aulfi aa^ \«asli.«d witti fi*©.®!! ether. The product 
vms .stored vaeoQ, oirer pfeoapboriis p«atoxite.. Tlie yield of 
125.^ {a) Kioiiaclis. Bfir,, 24, 745 {1S91); m ibid,, .28, 
1012 (1^^95). 
m 
the. pmB pro&m%- mas 43 g.., 185^11 m.p,. 70°. fhls mXue eor-
responded to tlaat reported in ttie literature oited^^^» Thm 
yield of tlie coapouafi was not -xlven by tbt; aathors., 
ii'*Phenya,*»ii*(l-»plpcrM.ir»c siilfQnyll nropiophc none* 1.1 ttio^ 
I A)»-» Im a solattos of 5# 2 .g.» {0.,025 mole) of bensalaoeto-
phenonci in 50 ji)!. of absolute ethonol tlifirc was aissolvefl 5 
g«. 10.05 Molel of l-plperiiiaesulflaie aeM* The crystal­
line ©Edition, protect mms obtained fraoi the solution after 
stanaiR-; at room. tef>ricratia'-e foi* tv.;f:lve hoars. The product 
was ftltdred aM recrystalllzed from ©tiMBol, The- yield ¥«s 
6 g, 166..) I a* p. 176-1?8^®, 
Method soltttio-a of 2»6 g» C0*0125 sole) o-f 
l)enz-filaectopJi#iioae auA 1,1 -g, |0»013 mole) of piperldioe in 
25 ati» of atos-olut® etbaaol ims eatarated ^th anliydroiis sul-^ 
tor 4ioxlde» proiinet mhieh %ms fomm-d alraost iameiiat®-
If was fllt«r®i- aai re«rystalli2.et froni ©thsti,Ql. The yielt 
*8.s 3»8 g. (83p)i 177-178®* 'j'lie products obtaiiset by 
'hoth aetliocls w&e Mmtiml (m^ixcd 
Aaal* eslctf*. fo-r H, 3.92, 
FonMj -S., S«5» S"» 4»1« 
.bz&23zsl£.«££j^!se^k3^:llzsmsemis£5sm2szmh2£l£*' 
phenoae-rr-jcs |0«.0o&3 mole} <J-f tjie aalfoaaiiide ¥#as 
boll€<i for fift«ea ainates with 30 ml. of 61 iiydrochlorte 
aeid. fli« solution was eool@t in aii tee toatli and tbe solid 
at 
product filtere-a off and recrspstalUzefi frds water. One and 
slx-teattis r<?ias (qmaatitatiTa) of a pro<liie% wli3.cl:i melted 
o¥er a rcn •:© of 70-75® was obtained» This eompound aaalyzefi 
for l-.pii€Ryl-2»t>eiisoyletJ"iaii«salfoiiic aolt tetrahydrate,. 
Aaalo ©alei* for 411201 S,: 8*85» FoiinAi S, 
8*94 and f,04-» 
ft® filtrat# ffOffl tbe afeov® iiyfirolysis was ©TOporated 
o to dryness on the steam bath aM the residue Cm.p. 240»24$ j 
i€eEtlfted bm pip«ritine Iiyiroctolorl-ci«» fli« benacm siilfoafl 
Bisltei at 90® anci waa M«ntieal with that pr€» 
pared from an amthentic sample sf piperidtm© Imixei a,p,|* 
Oxidation of ^»Piieiiyl*^-*Cl~Pit)ei'lcliiiesulfoayll-pro-olo-
ph.enont,-« Five-teattiS' of a grma. (0.003.6 -laolel of tli© keto-
Bulfonamite was Ijotled for on& iialf hoar with 20 lal, of aa 
aqut«o«,s sQlttttoa cootainiBiy 0»5 g.- CO',0032 mole) of potas-
siuift permanganate,., Tlie m&ni'B:mmG dlv^xM® was filtered tT<m 
the warm sol'tit ion, 'frmi tfee ooolafi filtrate tliere r?ns ob-
taiiiet a proauet wbte-li aft«-r acidifioattoR and reorystalll-
Eation. -from water 1t©€ over tji© raag# of 70-75^.. Ttie 
mixed meltiag point of this predmet -aM that obtained frcati 
the aei€ liytrolysis -ot tIae ©•otapatiiid abmrm^ bo depression# 
126* Siiriner and Fason, "1*116 SystcFiatlo Idontlfieatioa of 
Organic Ccffapotrnds", John bilej ana Sobs, Sew 
York, 1940, p. 193• 
m 
ji'*0hloro-£«'pfaeny'3,«>/-{l"piperidibesm.lfoa,yx).5ro-oioptieaoae 
I Atteamt'eil The eoinpciind was pi-eparefi aeoorcl Img to Method 
I A) froM 2 g» C 0*0133 sole) of l-fiperldlaesiilfliile aeM aM 
4*-olaloro«hal0oii«» fM® prodnot was resrystallized froi ato-
solate etbasal yielding 3*1 g.»- {60^) of a wbite cryS'tallla© 
fflaterialj s*p.# lS0-ia2®. After s«veyal re<|rfgtalli7,atloiis 
froa etiiaaol witiiomt vayiatloa in the ntltiag p-ointp th© 
ecsapoant'analyzea low for salfor# 
Aaal# Galea* for C^figgCjl-BOl: S, 8,18, FouMi. S, 
7.04, 7.12 .amd 7.12,.. 
ji>»metlioxy*u^{ Z^Qhloro-Qbenwl)'»A»i l*bigeriaiagsttlfqiiyll» 
pro.PiophenoK®«* Mm attempt was mmAe to eairy otit tli« aAti-
tion fcaotioB li«tweea J g# {0#02 m&lm-} of l-plperidincjsul-
fiale aeit a.M 5.4 g* C0,02 iiol#| af 2-.ohloro-4*«m«thosy» 
ohaleoa© ia 50. ml.» of etMnol aeeoMiag to Metliod Ia}.. Five 
grass 193^1 ©f ttie anaattti^stet ketoae was reeoTereij 
92"® cmixed 
fie eompottufl wmm stteeess.fmllf prepared in the following 
ifta..im.€r* Tliree graas |0»O2 aoi.«) of %hB salflaie aoid was 
dlssolTOi ia -a t#a3m solatloa of 3-*3 g* |0-.»02 aol©) of tli# 
ketone ia 100 al.. of afesolute etbanol* After standing at 
room teiipefature tor .s-everal days, a .erystalline pyo-duot 
•wlii-ob softened at f2® aM aeltet over a range of 176-186® 
wa.s obtainea. The protaot wm pm-ifle-d by extraetioa with 
il 
ethyl aoetate aat fiaallj by reorFstallimatloa from absolute 
etbaaol. Tbe yieM was 4.-0 g* |4#l| a-f* 190^» 
ABitl* CaleA,. for 02#24%®O1J S,. 7.,6. foaa«: S, 
7*3 aafi 7^32* 
fhe leaetlog 1*{a»Met|ia:iypIi.enFi«>3«»t2*ou4aolyl)•» 
2~propeii«-l"One and l-'Pl.perldiaesiilfliiic Aoia»» An atteapt to 
prepare thm o0ryespoadin(<- ^-Jcetosulfonainide from tlits' tiasat-
tiratefi ketone lefi to the Quantitative feeo^ery of the start-* 
lag material {misei Tkm reaetion was earri«t out ae» 
ourilag to tlie atoow pr-o-eeiur® -on | g» 10*01 mole) or tbe 
ketone aa€ l«5 >3* (0.01 a©l#| of tii# sttlflnlo sold la 50 sal, 
of aftsoliite etiiajiol» 
127 l»Pi.peyMia.eseleaiaie AoM.- A solution ©eatalalag 11 
g:m iOml sole) Qt i-es'iiteliifefl seleaiw iiaxide and 8*5 g., {O.l 
molel Qt pip'Srliln© la 13& iil« ot anliydroas beagene was 
fo? twelve hoars, file solid iftaterlml was filtered 
from tlie soltttion, washed lj«ame,iie, aai. dried to facuo 
Q-wm lAosphoriis pc-nto:iiae* fti© yielfi was 13 g# {65^)j ®*p* 
65^» {Marino^^^^ #t ml» reported « seltiag point of 70® for 
tlie Tbm proauct remfiily abscss-'bet aolsture mn& 
It?.. Karino and Soulntani, /ittl» acoafi. Linoei, 20, .II« 66 
il912) [0» A., 6, 625 Yigi2)/r"^ais. Clilffi7 ital^. 42, 
419 (191'5) 7£* A., 6, 3^71 {1912)]% Merino and Tonln-
ell,i, Ibicu, ^7 409 (1913) /C. A., 2» 2936 (1913)7. 
selenloa fomed on tbe sOTfaee of the laaterlal o-s ©xposnre 
to tlie atMOSptoer«-» Attentpts to prepare an addition 0oaipoiiii€ 
trm. l-plperMiaeseiemnic a-eti. aaft bensalaoetoplieiiofte were 
unsaeoessful*. 
2«*«b®iigoyl.-«*'e»l'»ilgttel.*.l*pl3.-cayletfaa-negiilfo»aa:ide till-** a 
solution of 7-*3 IS* |0*1 aol«) -ot dietfeylamise in 150 ml, Qt 
antiyirotis etfrer was sat'ttratefi wltti sttlfar dioxli® until ao 
fUTthQT pyectpitate ms obtained, Ifo attespt. was aade to 
isolate tbe &ee 1,11-dietliylaBldosalf'aro-tts aeit sine# tiais 
eoapoaaa, showed a great tmAom&f tQ afes<a»t atmospherie aols-
file ©xeess etlirr was removed hf distillation ttnder 
redtte«t pressur# aai tiie ©iiy resiatae ilssolwa i.a SO al# of 
absolute etbaaol «oiitaiaiiig 10- g, C0+-05 aiol©} of beazal-
aoetop!ienoa«.» he aAtltloa p^oimet crfstalllEed frcm the 
solution aft«r staadtag at room teaipsrature for tii.re«3 days-# 
Aft-€T reerystalligati-on froa ®tMaao-l-, th# yieW was 0,6- g-» 
iim>) ; a.p,- 150-152®. 
Ml- A solutioii ^oatatruriH 3«6 g« {0*05 molej of di-
etbylaBlae aad 5#2 g.. {0.025 mo1©J of bejizalacetoplteaone ia 
50^ ml# of absolttt-e etbaaol wm satui'steA with aitliydrous sal-
fur aioxlie# After .standing In the ioe box for two weeks-,, 
tbe solution was eoao-entrat#<i yleMlag 7*5 g» iB7$) ot thm 
-erufie -product. After -reerystalllmatloa from absolute eth--
aRoljn the fiwl yielt of the proAaet was 5«-0 g» i ."5. 
95-
150®* A mix©4 meltiag point deteriiiiiation oa tfae two fTO&.-
uets slMjwet no dep-re&ston# 
gfi.loa», tov c)« s||, 9«^6« yomi3,» sj 8»s# 
2*Beiizo?l«-"II~btttyl*l-pheayl6tIiaiiesulfojQamiie Into 
an ettiereal soliitioa of 3*7 g* lO^OS iioi©) of a-biitylamlae 
t&«re was -pass d aabydrotts salfar dioxide uatil no tuTttiBT 
praoimitation oeettrred. solid M-biitylaaidosulfttrotts 
aoid was not isolatet bat treated directly with 6 g. f0#03 
Hole) of benzaiaeetoplieroiir ia 50- ml* of absolut® etbaaol 
aft«-r reaoTisg Vm excess etli«p* The ^icatosalfoBaaiie 
•erji-stalllaed from the solution after standing at Tom. t€s« 
peratare for.twelve l»ttrs, Tiio product iiae filtered aad re-
erjstalllEcd froct absalat© ttliaaol* Five m& seven-t-entiis 
grifflis {70-») was obtalaeA; ia*T5. IJO-lJl^* 
TM proanet was oMained directly 'by saturmtiag a 
sQltttiO'O of 3»/ S-* CO*05 mole) of tM aiiia© aai 5..2 «•. 
f0«025 Biole) of t>eazalacetQi>iieiioiie..witti aulfur dioxide# fixe 
yield of tlie pure proAuet was 5*6 e,<$ C80#)| ii*p* 130-130»5'°» 
A iBixtd seltlog point Qt the tv-'O prod lists sbowei ao depres-
si©n. 
Anal. Galed# tor C^^Hg^O^NS: S,. 9.-^6* FoimA: S, 
9«1 mn& 8,f«. 
m 
125^ 128 1.29 ikphenylagjldosttlfoirous aoitt- * * jalj.ydi'oiis sal-
f'or diox:lde was passed into aa #tiaereal selttttos eoataiaiag 
5 e* 10.052 sole) of aailia®# The iifsbt yellow orjstallia® 
prodiiet wliicli .graduallf p?#oipitatafi ftom the solutioa was 
rapidly .filtered anfi weigiiei. Five aM flT€*>t©aths grajas 
|69fl) of the crudc raateriml ims obtcined* fbe pr-otuet d«-
llquesced too rapidly to- obtais an accurate laeltiag point.* 
3.25a A Talu.e of «ftboiit 40^® has "heem reportei ' in tii® lit®ra--
t'ltre* flie -yi0M of the eoiipoaiid was aot ei"reii "by the orlg--
laal lafestlgatrn's# 
.2*Sea.soyl«*l-plieE.yletlian€r,u.lfone.ail-id#- C;il|»» fhe em-
pou-M. was prepared from 5*5 &• f0*034 mole) of S-piagaylaa-' 
idoaalfuroms acM an€' 6»2. g, |0#03 malm'l of bensalaGeto-pb-ea-
oae ia -^0 Qf absolate etMaol* Tl"" Ti^M 6*5 g. 
{60;.4 . 
CB) >* tbe yicM tTmn 5 s« -fO^Oja mole) of aailiae,. 5*2 
g» CO »025 iiQle-| of feeamtilacetoplieBoiie and aiilfur dloxMe ?#as 
8 g,« 1-otIi proiaet-s we-rc tiffieiiltlf s-ol-uble In tooil-
Inf- etbanoli.' Ixtraetioa of tbe ©rude proitiets with tlii-s 
solvcjit gave m profiaet whleb fie0Ofap.0se4 at 166-170®. After 
reerystaliigatlofi fwmi glaeial ac©ti€ a-oia, a pro-duet whiQh 
128, Bo«ssaeofc, Ber,, 21, 1906 {18SS). 
129, Sehiff, Aim», 140* 126 (l^o6). 
m 
Mlttt with immmpmitlm at was -ofeteiiiei.. the keto--
sulfottaaid© eotiili reerystalllgei tmm a lergc exe«ss 
afesQlmte etiiaa©!' fleMing m p»iaet wliteh desomposed at 181®» 
Amj,., ealei# fei'. 0g|^Hj_g©gllSs S,.. 8»?6» •'foiiadJ S» 
8*48« {FoMod for •©oapotta# reerystallizefl. fraia aoeti# aeidi 
S, 8«47 eni 8«94)« file |),roiuets obtained f3?o« both methods 
of prepsiratloa w«re ideiitieel Cmlx#i a»p«J» 
8-'benzoyl''fj-ffietbyl'"l»-pli@ayl.ethab.egiilf#iieaixi<le 
An ethereal »imtloa of 5-*4 g« CO#OS sole] 
of M*-®©tliylaiiil£n© wfts S8.tttratel witli aniiyircms sulfiir dioxide* 
No insolttMe solli .jroduct was formed during this reeotioru 
Tie Bxmm ette.r was remwei by distillation, •en.fl tto© Tlseous 
mA oil was. AimmolreA in. 2S ial» of afe^s-olttte ethanol eontalning 
5#2 g* lO.OiS ttoie) of • 1jeagala«etQpli6iioa®# Apppo:Eiiiately 1 g. 
of a erirstallia© ;:jro.itt®t whlefe aelt®4 over a range of 175-179® 
wes otetaiaei.^t fh® eompomna aaalygei high for nitregeii, 
Aii6l..» Saled# for GggHgj^Ogi'S: 1, S*:69» Founts K, 
s *114 
Atteapt to Prejere .a^Beazgyl-B. Ij-aiootaAtoyl^l-^phenyl^ 
etliBiife:SttlfQnaBii.a#* - Attempts t® pr«.}3ars tills eoapottni fr«i 
g»g iO.OOS mol©) of ^-iioetad©«yl8mine 1.1 g» C0«00g 
aolel of 'b#a2©l»e«topli.aiioiie l»y the aettoia (A) aM (B) des-. 
©rlbea sbov® were aQsii«#@ssfi*l. A amlfur'-free produet aelt-
m 
lag over a rrin x ©f 65-70® mm invariably oMalaei, 
Atteapt to Prepare ,2~?ienzoyl-II,,ll-tiao-aeoyeny.l." 
etttanesnifociamia#• «• Ail ethereal solntiom eoataiaiQg S g.. 
CO»(523 laole) of fil-a-doieseylaffiia-e was satura wltii aalif-
drotis salfttr €loxite« fli« soltttioa b«©aae slightlf tiirliiij 
aM a wliite wasy solia vbieh ootiM ttfit he filtered fsraMmally 
precipitated. After rv;"j.3viag tb® excess ether, 4*2 g» {0#02 
aole} of beEzalaoetopiieaofflij was adt«a and, the aixtar-e wanted 
m the water toath far two riOiirs, tkea AiaMolvea la 50 al. of 
etiianol and allowed to stant at room teaiperatare for twelve 
hours. A solid pyotnet g*l v:i:iob couM cot be iieiltl-, 
fi€d was obtfilaefl. and wbleh mttm several reerystallizatloas 
ffoii etliaaol meXted at 4i®» . 
^"BhemX-'^lsTonioproplopheaone t Beazalaeeto'^henone HydrO" 
.teomide) T^s'enty-v-jrif. •--raias (0.1 sole J of l3eazal.aeeto.ptien-
oii« -was ai.ssolTefi la 200 mlm of pet-^olecoa ether {b»p, 77'-
115^). To t-ii® reaultlBg solution thare wss &Me& 'dropwis© 
saM -with stirring 50 s* C0'.»i8 iiiolel of iiyarogea broislde 
(30>) in •glacial acs-etle aeli* The br«p.olcetoiie was filtered 
froia tJae .solutioa. ami reerystalllsed from, a iiixture of bea-' 
z®a© and petroleiim ether, Thm yi«l<i of the pi-ofiiict mm 26#2 
ia,,p« 105®, PreTlo-iis InvestiKators^^^ reported a 
laeltiag potat of ab-oat 110^ for the, ooffipottnd but ga^e 'no 
fleM Qt the prodttot# 
9? 
Sodl'igfl cns'Ict.}le.ra t,tilfonate f A|To 100 
ml. of 50 -pf-'rceTit etlianol tliere was a.da«a 7#5 g# C0'»025 
oiolel of ^-plieni/l«j^--l>i?oiaopro;)io;>bt~:none ana 6,3 ;• !0*05 
iiO'Xel of «o-siltt!ri siiifit-©-# Tin: mix-tiire was rei'luxei! for 
twelve •liomrs &M tlie excess aoiiuii sulfite filtered frofa the 
warn s-oltttiott,, ^ soti'Oia su3i'c»iiate crjmt'-l"! izect from the 
solution ttpoa ooQling to rom. tecinr rmuxe fielding 8 g. 
{qu,«.iititativ©| of tlie prodaet* 
• {1K'> ik smpemion of $•«, • (0,025 molml of beazal-
aeetoplieaoae aai % 15, |§.#03 sole) ©f sodium bisalfite ia 50 
al. of wmt« hoili-A) for sm^m Jaottys* fhe resulting 
solatloa was filtered aad caolet.- Seven aM tlirce-tenths 
grams i9k$l ot tiip sodium saifoaate «.s obtained# Botii of 
tbe .abo¥e pr^iiicts melted with ftecorapositloa at 125^« 
Tb€ 'preparatioB. of aQd-l® 2'-'b«BSorl-l»pbenyl.etliaS€'S«l-' 
fomt® hf T>-oa (A) lias not hmem described In tbe litera-
t-iBTe# ICE0«veiiag€l^® prepared tb© eorfespoailag potessium 
©ttlfonitte hj the aMttio-n of potassitiia bisiilfite to bt^nzal-
acetoplieiione* Yhe ^e-oapoaT'd deeoBi.p.o®«d when beated to 155-^t 
20 BO- jieM. was reportM im the literat-ttre oite€ • 
The Reaction of Su1£qt D1qxM-& with l*?!pertdylirta. -yies* 
imii BtogMs*- l-l-'lTH^ridyl}-iegiit.siiiffi branicie wis preparcfa by 
treatin . as etliereel soliittoa of S-«4 if. C0-»1 iml^} ot piper-
ii.iiie viith a excess of iriftii7liia:;a€;siaBi bromide ia 
fa 
ether» Anhydrous sulfur dioxififj was ?«S8€(i into the solu­
tion until no further precipitate was obtais.ed. The liglit 
tail solid f#hi0li fomctd was filtered off aM wasiied t'litti 
fresh ether tlien dried in air. yield of the oriiAe sul-
far-containing produet mm 50 g« (200^.-, "baset on. the orig­
inal aiioiait of pi '^fcridln#), 
One igcem of this saterial was fiissolTefi in 15 ml# of 
Bth&nol eontatning 1 g, iO*OOhS aiol@) of MaEalac€?topbenoiie* 
Tb€ solution was aolfllfied v;lth 0,,5 of ac«9tic acid aM 
allowed to Bt&nA In the ice hm B-mwr&l fieys# Ho fleflEite 
profluet .eottl-4 be isolated from the reaotioa, Ttio smA fi¥e» 
tea%.tis ,raji® (0*01 mole) of tii« produet retsultii r froa the 
aotion of ettlftty 4io:xiit sn l»plpepl<iyiwa'.'rne«iiiia brmilfi'© {?) 
was r&fluxe-d for two hours rtith 2.9 g» {0,01 mole I of/^" 
,plien5'*lw^-.fei'OttCipropio-|)iieiioiie ia 30 iil. of absolate etMmol. 
Mo condefHsati.OB prouuc* co-ul<a b«- isolated fraia th® reaction^ 
I'-Piperidiaesulx'inatg»"» fo an etliereal solntioa 
of pLenfllithlaia prepared frcssi 16 ig» (0*1 mole I of torosoben-
zmne and 1#4 g* fO*?. tf-* atoal of lithium there was added 8»5 
g. {O^l isolej. -of pi-seridine 30 si* of ethe^. Color Test No* 
jlll orgasometallle Ciaapoaaa was aegati^e wbil© the 
cijaraoteristic Color Tost Ho. M was obtained for tlie If--
130 litbi»i deriTative * Anliytrotis sulfojf tiorMe was passed 
130. Gtliian aad loots, £• gh«a> Soo.«.« 65> 33 11943K 
fi 
into tile solatloii tintil no further precipitate was obtained 
130 
end Color Test ?io, BT was negative« Tbe procluot *®s fil­
tered, f/asiied witfe. aad dried to Tacap over plio-spliorus 
pentoxide. - The yield of ttie emcle rairt-erlal t ^ 18-.5 !?• 
I quant itat ive) •-
Four .grams |0,-025 »ole| of the sulflnat# and 5«7 g* 
C0«02 tiolel of the £»plieiiyl»£-'bj'c»iopropioplie-aoii€? was sus-
peMea in 50 ml, of absolute etfcaiiol and %be suspension re-
fluxed for on# horn* The Inor^^aaic .material was reaoTOfi by 
filtration and after ©oneeatrating aM oooliag.tlie filtrate, 
3 g» of m oraie product a-eltin ' wer a W€.n of 135»145® f#as 
obtaiaefi, Keorystaliimtioa af tbe laatejrial from absolute 
etMiJol gav© 2*2 g« {2i>v;->) of a ptiF© proAmet melting at 177« 
17$®*. ftiis coffiipouafi wae i.-ctical (ain-ei, %¥it.h tlie 
ketQBttlfoiiajaiae ©btalnet toy tli# etditloa of l-plperi4iner>ul-
fiaic mM to benzalacetopliea-on®* 
'rh€- giFBtfcesla of l^-glperMliiesulfoayl) pfop* 
iQpttenoiie fycM SoAiim 2*Be:itgoyI'*l~plienyietlian-egaIfQiiat#,»•» 
To a saspensioa of 3#.i i* 10.01 mol©! ©f the- sulfoaate fpre-
partJd fFom- be»Ealae«topliefioiie and soditira Msalfite) In 50 
ml* ot aahyteoiis benzono ms aMed {2»4 g#, 0-.0-2 
solel of tliionyl cLloride. Yiie mixture was refliixed on th© 
3teata toiitti for twenty miaates tbea eoolM under the tap, 
Witiioiit isolating the iiitsrcoaiatc aoM cMoridej 1*7 g« 
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|0.,02 mole) of pdperidlne vms added to the sixtur-e anfl tB" 
fluxing was eontiimesl for tlilFty laiautes-* ikft-er oooliag, 
the iBSOluble tmte-rinl was rilterM from the solation and 
wrtractefl vSMi hot absolute ethanol^ ?rc»i tin? eoo-led ©z-
tvmt was o"btaiiie€ 2 g« 156#} 'Of tlie ^-fcetostilfonafiiiiif j a*p» 
176-17?®, Tbe prodttet was identieal (aiixeA »«p»} with thomm 
oMalned toy otiier setlio^s* 
O'ne grf;!-,. (Z+S'-;.^) of the. prMttS-t |mixM vf&a ofcta.ine€ 
by til© above laetj-iod froisi s©4i*Jii S-bensoyl-l-plienylethaaeaul-
fonate frcm ^-.plienyl-£-teoi«opTOpi#pli«noii« and sodium sulfite# 
2~3enzoyx~i«-phenyl€?thanegulfongnHide fyoia Soaiaa 2* 
BeiigOTl~l«>PlienyIetfaaQesulfoa.ate»«» '^'he cOTipcmad was pr®par#i 
aceo2?aing to tiie &hme proe&ime from 3.1 g» C0»01 'iiole) ot 
tlie sodiuii. sttlfonat-©, 1*.2 g, fO.Ol mole} of thioiiyl oblorii® 
aM 1.9' g» |O»02 HOlel sf aniline. The inorganic pi-oducts 
aai aailin# hytroclalortde fomecl durin;? the reaction were 
re't.oved extr&otiiig tit solid r&mtfrial with hot, -water# 
Tiie yieli of the culfouaailide 'wes 2 g« C5^H tAe product 
melted .at '181® after i«®e-rysts.llizetion fro® absolute etliaaQl 
OT frottt glacial o,cctie acii# This proa»jct was itlenttofil 
with tBat obtained froa the aiSition of If«*plienylamidosalfar-
oue aoiS to bcn£aiQOc?toprieiioa« 
131 bengyisixlfoaate»-> a mixture Qt 50 S* co*2 aiole) 
131. Jobasaa ana Uabler, 1M4*., 2^, 372 f 1914j* 
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of crystalliy.eei sodluni Bu3.flte aad 25 g* l'0*2 raole| of ben­
zyl cbloride? ia lOO- ml. of I'fater ©ontainliig 50 ml* of a 10 
per-ceati sodium hydroxide solutioii was stirred aii<l ro'fluxed 
for three feonjs^ Aftsr , the erystalllne prodnttt was 
filtei*-ea off -aM Arle€ at im^» The yieM ms 23*5 g. !65f.|. 
Joiiasoa ^aad Ainblef^^^ obtained aa 80 peri i ^yleld of the 
product* 
132 BengylsttlfQgyl Cliiorlde»» A eooled rftixtur© of 25 g* 
10*12 raolel of eMitia ben7.yls11lfQD.at0 aM 35 g» (0»15 ffiolel 
of ptiospborus peiit&chloriie was tyiturstet until liquefied* 
After wamiiig at 70'^' one hour, the mixtui*© was rapidlj 
pourea into ler water* fbe heavy oil oMnJnt^d soliaifiei 0a 
stixTlDij; and th« erud-e profiaot was fllteTea, ttashed with 
water aM reexystalllzc-i from a aixttire of benzene anfi pet-
roleiim etlif#r 60-70^1 • The jteM was Ik,5 g* t63f»), 
•flie pi*o4ttQt molted at 87-sad was pure eaotigli for most 
parposts, A steoM;,r«erystalli?,atlon raised this vala©,to 
91-92^ as reported in the literatmr©^^'^# It ims, however., 
neccssary to «Qrl£ tiit product up as ottiekly as possible be* 
• «, u<=c of its ©Ese sf iijdrolysis* 
13 3 l«'Flp#gl<lyH}-eamjl.salfonaBiiae»» To a soluitioa of Xh*3 
132, I^lapyiebt .and *.• Peeteana, 3cg.>, 6, 534 •|1873)% 
133• Itar-Tcl and Gilit.R-pie». J» .to# CI'Gs. Soo.^ 4S.« 2943 
u926). ~ ~ 
IQg 
g« iO.076 mole) of tociaEylsulfoiiyl cIilorMe In 100 };al,» of 
%ms eMed 12«6 g, fO*15 mole) of' |>i|>t?r3.Qiiie.* After 
warning the r«eetion o« the water bath for one-fcalf lio«r, 
the pi rriaine r ^rrochloridc was filtered from tlie vwria solu­
tion* The exeees beiiEcne was distilled off e.M the residue 
recrystallized frcxa etbanol^ Tlie jleM was 14 g.. 170^}; 
Fi.p* 135^* reported meitlaiJj point for the ocxapound is 
131.5^-^'^. 
JitteiaPted AllcylatiDn of l~Piperl^ylbcn?,ylsttlfQRagiMe 
vlth Fhenacyl BromMe,- ^'wo emcl four-tentbs grsas fO'.Ol 
fii"&le| of tb© st£!.f'0'aaisi4e was fiissolTefi 1e.50 lal, of tmrm 
etlianol eoatsi i'- 0;..G1 mole of soai.titt ethoxMe. To the- re* 
suiting 'goltttloii was gScled 2 t0»01 mole} of plieaacyl teo-
laide ia 20 ml* of ©tliaaol* fli© reaction wm stirred for two 
houirs.at room teriperatsire, .sad tbe resulting' eolation was 
with, WoTlte.f -fUtercA ttii€ cooled, fwo graas (84f4| 
of tlie orir.inai S'llfonej'iide •fial3:#d was reeovere4» Be« 
flttxing the reaction, for four liO'urs AM not effect alkyla-
To a stirrei refla:Kiii5! solution of 2,4 .?* CO.,01 mole) 
of tlie sulfonataMe in 25 al. of arfiydroiis 'toluene tliere vias 
adclea 0»25 il» |0»01l g.,, atai) of finely cut sodiasi. Mo-st of 
the m«t®l tlssolvei pyod'aotiig a ligtit mmum gelatlnoas solu-* 
tlon,. To this was adfted 2,.2 g. CO-OH aolel of pl-i'-.nae'yl 
htmiMe ia 20 lal, of toluene,. Ividcnces. of, decomposition 
ios 
aiit! tlie evolution of sulfur dioxide f/ere n.oted upon reflux-
Ins the soltrfcioii, A low recovery of tlie orlgiual aulfon-
amide and soree iecorapositlon protwots wliicli could not be 
eliexcicterizea T' nniteft from ttie reaction* 
To a soltttioa of sodlmii ajald-e^ pre oared tran 0».25 S» 
f0-»011 g.. atopil of s-ocli'ir.i In. liquM sr-nonia there wss uAdei. 
2.4 g, co.01 aolel of the piilvei'lz.ed Bult&namMe* The 
ti.>n -Si-US stirred until tlie exeesa .aittiionla bad evaporated, 
the rs.-aldn.c dissolTst la 50. al, of aitiytlyoits beasene, aM 
2«,1 (0,01 laolftj of pli®aaeyl toiroaiMe was aMed to the 
solutiOB, Aftfti* res:iaxine ttil® 4e«p,»cl soliittoa for two 
liours,. 1»7 s» C73|fc.} ©f tiie orifjiml s«lfoaemia« was reoov-
©r«€-«. 
Attcflipted Brordnation. of 
•^•€) a mlxtur© of 2*5 St (OmO.ll mole): of l-*plperi4ylbcii7,ylsul-
f-onanidc, and 0#5 S# of aaliydrotts aluai»m, elilorlde in 50 nl« 
©f Garbon tetrachlorite wae aMmd €rop«?lse and wltli stirs*ing 
0*6 ml*. (1»S 0*011 r&ole) ot IsroBiiiie- in lO- ral, of ccirboa 
t etrachlorMe , 
Sine© t!ie red oolar of tlie teoftiine' persisted after 
stir] T the slsctmre at room. tmipemt»T0 for one hour, tiae 
j'ecs.otioa was reflsixed on tlie-®t€tara bath for eijit lioiips ant 
tlieii was allOTf©il to stand at room-teiapemtiirc. overaic^it, 
ttie renoval of tJie, teomlne aad the excess solveat 
toy distillation -aiidei? r«ttu0©4' iressure, tlie rcsldtte was 
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erystalllsed frora «t' .l-^i eriaylbenzylsttlfonafiilde 
(slxed I was recovered qmantitatively from the react loa,. 
To a soMtloii, of pMcsnyljaagiiesittia bro-
iai£i.e prcpt^red trma 40 g* fO»2$ molel 0f- teomobenzene aM 6 
g»: {0*23 #:• atoai) 0# amgnesiiaa in 200 ml, of sodltm-drle-d 
etiie« tiier« waa gra-dtMlly added 20 .g» f0-»25 s. atcaa) of pow-
3el®iiiiffii wbleii i u heeu previomlj ts-led yaono over 
sulftn'ie aeid# The jatxt^uip# was sttrrei -anfi refliixed for two 
hours tlien po.tir«d into a of ice and h.y4r'Oc.lilorio 
acid, Tti© layers were separ«t«ifi and tli© a-q^acoas layer ex­
tracted witli ether.; the ooaibiaei ether extmct ttas -dried 
orer aahyfiro'tts oaleim clilojfid-e., 
T'iie protoet was distlllsA at 6i-71® {15 20 ,.5 ^ 
|52«3'^l was obtained» Seienophenol tm» h&m pre-pEtred in 
y l ^ a < U i  o f  5 ? » 7 1  p t - i T O ' - n t ;  b . p ,  5 7 - 5 9 °  I S  m m » )  q t  f 2 5  
135 jl-Gii.loroselenoplienol,i^- Tq a soluti-om of ^--oliloropheii-
jlisa^iiicsim braattle fr-oai 50 g« CO*25 itolel of p--
elilorot)rQaol)«mzea« aai 6*5 g« |0#27 s« at<M) of magaeslBBi in 
200 ffll» of sotltttti-dricd ether wm gradually added 20 g* 
(0*25 &* atail ol" dried selealisa* flia re-a©tioa was stt»e€ 
134» Fost-er.., Qrg» 89 (1944K 
13-5 Foster, Ree, trev. ®MS»» C19341* 
log 
at room tCi-.-jeratitre for one hour and then poursci into a '-tx-* 
ture of Ice arid fiydroohlorlc acia» Th© procedure enployrc! 
in TiorkiEg up the reaction vtna icSentioal that described 
aBo-re, Tlia yield tias 26 G, T>*P. 100-103® {15 EM.*I, 
ia«,p# 54-55'®» A jaelttng point of 57^' was obtained by ttm 
dri "isr;! in^esti 
It \ essential to imtf aa efficient hood In the prep­
aration of th.® aelenopbenols* They possesg extpeuiely ob-
»oxioiis o4orSj m the toxlo hydrogen selejiide is of-
t-Qii a *by-»prsMiiot of the reset3.on* ^liese reactioas «ere 
worked 'up as rapidly as possible in orfler to avoid tlie oxi-
tation or the selenol to tiie correspondin^-i dlpiienyl dlselea--
lae. •ConsMe^M© aiao'iaats of the fUsc-lenldes were fomed ia. 
the above reactions hut wmrm not purified* 
Atterupted Preparatjoa of Tliallotia -p^CTslorosc^'I ilienol-* 
ate#- The • procedwr# -iJeaeribM 'by AM)Ott^^ for the prepara­
tion of tiiallotts ^tliiocresolate was mployed, To a solu-
tioa of 0*9 g* f0.0047 rr.olej of ^-ohloro'seleaopfceaol in 25 
ml. of methanol there was added 'toopfls© aa aqueous solutio.B 
of 1 r allotts liytroxiSe ttiitll no moTe of tlie hrl-fnt omm 
precipitate fomsd. The proftuct was filtered, wasliod. witii 
Eifitiiaaol, e.M dried. One an4 two-teriths r;r i C65-'>j} of th.# 
13-6-m Abbott, R. K», Boctoral Bissej-tatloa,, Iowa State Col-
le-e, {1942). 
im 
solia wliioli sinterecS hetv-r^en 157 aM 160° and which melted 
completely at 170'® was ot>tairied» Digestion of the siibstanoe 
with rfiethanol --teve risff to a ^xo!i iselted over a 
raiiss of 160«»170*^.. 
^'*Ptienyl."'J-*b€iige:iie8el<mQpgQT?ioglieaQBe»-> To a solution 
of 4*2 g» |0.02 lEolaJ ;of bemalacetoptoiioae in 25 ial«- of 
ethaiiol there was added 3.2 g* |0^#,02 liolel of selenoplieaol 
in. 15 Bii», of ethanoli. Wlttila nine Dilnates ctfter ailxing tbe 
reactantB, the aiditloa product l.-)CM:f'a to crystalllsi© 
from, tile soliitl-aa* A soUa, mass of crsrstals was formed 
wH' 1'' an a-Mitional ten laiautc-^s. The yteM of the crude 
profiuot was 5*5 if* (76f4 ; m#p, 118-120 • recrys-fcalliza-
tions from ethanol gaire rise t# 4*2 g, ot the pure 
prcjdiiet wbi0.li meltei at 120-120»5'®*-
iiaal* CalcA. tar Foiiads Be., 
21,?.% 
,4 qualitative ©aapsrlsoa of tlie. rate of addition of sel-^ 
en.0i>l:ien,ol and tliioplieool, respeetiirely, to beimalacetopheii-
oae -was studied* fti# reactioa ^emQTlh&A atow# was run bI" 
multaaeoiisly ffitli a »«<j©ad reaction is rAloh 2.»2 s,. {0,02 
6., 19 
mole) of thlophenol was substituted for the solar eqiilir-
aleiit of eelefiDn.'f-nol* Ifo addition produet, tms formed after 
five hours st.aailir:,-; at TO<m. tempemtime.^ flie additloa of 
10 five dra;-s of plperldiae effected the faaieftiate preeiptta-
tioa Qt thm eor^eapaiillae Icetosiilfide, fti® ylaia was 6#3 .g* 
im 
C quantitative I; lup* 118°,. (fbe aeltlag point value re­
port et la til# llterattfr#^»^® is 121^}» 
fte solttfeilitf of tti« siilfttr-CQatalaiug a-iditioa produot 
iB mthmol was saeli less tMa that of ttie oorrespo.ad.ia,g s©l-> 
»al.aii-eoi3,t.©ialiig ooMpottad*' AXthotigli the addition of seleao-
plieaol to Ijeaaalaoetoptoisaoat took placc without tlse aid of a 
oatalyst, tie sMltlcm ot a fmw drops of piperidine hastened 
the .reaction *itli no appr-eciabl© inereas©- ia the yield of 
the produet. 
ffe® H<eaetior of ^->Phenyl»^~benKepe8el#aoi?ggplo:pti#iioiie 
witli Attrii.e'-' Fi*#-tentlis- of a CO•00125 mol«| ®f %tm 
tetoseleniie was tis®ol¥e:d in 15 ml* «tli8.iiol to wbicli 2»5 
ml* ©f a 20 p»e€at softl« byiroxide solatloa liRd beca added, 
fbe resultiBf-; salutioa was all«fM to stand at ipooai teapera-
tme for &m liour aM was tl en dilated witii water# Bfeaml-
aeetopb«aoii.e fmi»i a.p.) was reooTered trmn tli« reaction, 
The. acidification sf the aotber liqum prodiicet tb© •ehar« 
eeteristie ©tor «f se.l«flopJb.eaol» 
Qxi^atioa mf 4^*#ts.#ayl«^»beiig€gee.€3leagDropioplieBOQ©#* 
AttBRipts to oxidize tbis e'oiipo-imd to %M corresponding; keto* 
8«leaoa© were uasaocessfttl* Im three arnQmsslwe trials, 30^ 
peroeat tiydrojien peroxite ia .glacial aeetie gc.i4, potsssiua 
pcjpstaoganate ia glac.!®! ae«tie a,cia^ and ©•oaseatrated nitipic 
acli,. re0p«etl¥Bly.^ w®,re ased* .la eacb oase., tlie oxiiatlo-n 
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proiiiets ©ould not fee cJaaraetsrlEed..' 
Ttie .Reaotiom of /i«-Ptieajl»^b#nmea€s#lcrioproT>iopheaoiie 
with FhenFl.fayd.rag, ine«~ A soltation of CO •0045 sole I of 
piieayliaydraztee and 0»5 g* 10*00125 mol«| Qt th© ketoselen-
Me ia 15 Ml* of glaetal aeetie asid was refluxed for flf~ 
teem miiwites* i t wblte oryetalliae prodoiet ofeta.iii«€ eiftm 
eoolittg the soltttioa was reerystalllset from glacial a-eeti© 
aeid to a eoiistaat melting pcJiat of 140^* 
fhm' t|iialltati"f€ test fojp seleaiaai, la tbe caapomd was 
negative* fMe repfO^tefi .value for the aeltiag point sf tb© 
ii©leai«ia»free l.,3,5~triohen.ylpyrazoli.ii# Is 135 • {l,3t5-
triptieBFlpyrazoliiie .lias repofte-d to result fr.caa the a.#-
tiom of pheayltiyiraaine mi the o.ori*espoEdiiig icetosmlfiAe ia . 
glacial aeeti© acid.l An ettempt to prepare an-aatbentie 
sample of this eoiasQiiii-i from benzalaeetopbeiioaa and piieayl-
byd?'a2iiie tor a mixed ticltiag point deteraiaatiaa was 'uii-
ssioee-ssful# • 
.a*gl3;loTO'7<ii-'Pheiiyl"^bea.zeneseleiiQpropiQpheiiOfie««* 1*0 a 
.solution of 6*1 g* f.0.»025 nolo! ot 4*-©falQ^o«hs,leon© in. 50 
ml« of -etiianol tliore wa,s added 4«0 g» C0,*0'25 aole) of s©l«n-
opiienol in. 15 Bil«;,of ettian >1* f.lie. flas'ic vmm eo.rked and al­
lowed to staafi at roo® teaperature for twelve itours,. after 
137« Knorr ant lauteaim.,, lss.*» sjks 1^10 11888)| 'Frmm^ Ann.. 
39k. 305 11913). 
lot 
wMeii tiae, the additioa product was filtered from %h& solm-
tton aiit reorys-talliaed from etlianol,. fhe field of the piir® 
prodiiet 5*8 e# i5by4i 100-101®. 
Aital.» C®lc4. for C2jHj^,^0SeGlJ 01, Bm77* Fottnd: CI, 
$.»9 aM 9#0> 
/^-aiilsjl-id-berizciieselenopropioptieaop®'f&ls eoapomid 
was prepar'ei fTom 5.g# {-0,02 tml») of 4-iattlioxyelialeoii6 and 
3*3- €?• f0#021 aole]- ©f n&lemptmmQl t» 70 ral, of etbaaol* 
file orjst«lllii« addltton pfotuet was fom®€ cifter allowing 
the :reactloii to stand at 'To-am teiaperatiire for tw«l¥e hours* 
fto.e flelt of th,© purified prodaet ethanol] was 5*7 S-* 
{6%)  I  a.p* S7-Sg®* 
4iial» Cale€, for ^22^20^%®®' 20.00* Founis Se.,^ 
19.74 aM lv.76. 
<i^»Plie.ityl*^C4*chlarobeiizeiieseleiio) proploDhenone**» flj,© 
eoffipount was obtained froia th.© aMitioa of 4*0 g, f0»025 
mole) of ^ehlorosclcnoplieaol to 5»2 g.» 10.025 molel of bea-
2al&o«tQBli«iioae ia 60 ml, -of etli-aiiol,. fbe orFstalline' mdtl-
tioa prod net was fo»Md witbia tlftemm miimtm afte? aixiag 
til# ^eaetaats*. Reerystalli^:atlon of the emfi# pfodiiet from 
©tfctanol prodaeed 7 g* {SOv = ) of the ,pme nompomx^i s,p# 105^* 
jys&l» c8lc-fl.i» for g2ji^l?1» 01j ffiu77* yo^iuas cli, 
g,6S aa4 e.66< 
leflttxing CaitrQg.eB atiaos.pb«r®| a solution of soflim 
im 
ebloroselenoplaeiiolate pro re€ froci 2 -g* {O^Ol aolej of 
ehloroselenopbenol aad 0«4 g-« C0*01 molel of sodliaii hydrox­
ide la etliaaol wltti.2«,8 g». 10*01, aoie) of ^-teoiio-^--plien;yl-» 
propiophenone gaw 3 g» of tfe© fcetoselenlde wliioli ms 
ittntieal.witti tb€ proAaet ototatadd trm. t!i« aStitioii of £-• 
o 
eliloros#le»opiieiiol to henzclacetoohomnm^ a*p* 1.05 Caiiei 
k»etilQW^Qbe.immmBlenQ i pgopioialignoa:© * * a 
Bolutioa oontalaiag g* (0,025 aiolel of i-aetboxyelialeoae 
aM g* |0.»02.5-' sol#| of In 60 b1« of 
•etbaaol was alXwtefi to- staad at room teap-eratiare antll^ tli# 
erygtallizatlQB ©f the aiiitloii p^ofitiot was eoiiplete» The 
crystalllp-e sabstanee ws filtered tmm. the s«peraataiit solm-
tloa aiii. reeri'staillEet fr» ctMaol# Tlie jleia was 4.5 g* 
|44fs)| »•?. 97-98®• 
Aim1» Caied#, for C22J'^]_-9023eCl.s 01, 8..16, FouM: Gl, 
s,02» 
ii->chlore'«iil-'ph€ayl-^-c4'*chiorobeageiieseleboli?toplotaieii* 
one#.- Tlalg ecmpouaA rissttlteA from tfe« aadltion of 3*4 g. 
C€l#01S mole) .©f ^©iiloroaelenopliesol to 4*3 8* tO^#Ol8 ii0le,J 
of 4»>-©iiloj»oeJialeoii« tn -60 ml* of etbaaol* fh® fl®M of the 
orMe product was 6-#2 g« fSO^Ii m«p« Three re-
erjstalligatioiis froa etbanol produced 4 i|« C5^l of tbe 
pare proftmet wtiloh iiel'fcet at 3,10®* 
Ill 
Male CalM. tor CI, 16»33* Found: Cl« 
16«00 aafi 1.6»04* 
j]rmethoxynii-( 2-chloroprtenyl}*a-'bgpzriieseleiioi?roi3topto®a» 
pae {.Attet-u)ted)To 6.3 (0,025 iuole) of 2-c]iloro»4^aetli-' 
osyciialcQB© in 50 ml* of c-tbanal tbere was aided a solatldn 
of 4»0 g» {0-*025 r.olcl of sel©nO;plieBOl la 15 al* of etiiaaol# 
After allowing tli® i*ea#%isa t© staat mt Tmm temperature for 
twelve boars hob®- o-f the aliition prodttet ii.ai erystallimed 
froa ti» Boltttioa.. solatioa was tbea rafliixed aafier 
altrogeB for two iionrs: aBd. set asii© to eool# fli-e erute 
aat-erial oiled out of solntioa and finally erystallia-efi af­
ter standing at rooa tesiperatiir© fov s«Teral iioors* Eight 
and two-teatlis graos (76>?) of a eradc product laeltiag oTer a 
range ot ii.5-70^ was ofetalaed* Att<.upts to purify the iiater-
iai 'by reerystalllmtion froa «t!ijl ac-etate aM from glacial 
a-«-etic acid were im-«tie©essfttl« 
fbe eoapottut was not ©"btalned wineii. glaeial aeetle acid 
wm -u^co as tiie sol-^cnt for the rmmtlQu* 
. BenzeQeseloRlnic Aoidj^^ S«l®iioph®aol was prepared a® 
pr-OTloualy a.eserife«d by memB of the ttrignart synthesis fr«m 
39,2 §:#. CO.#25 aolel. ©f teoriiobensea#, 6 g». CO#25 s» atoaj of 
mgaesluio, aai l^/,7 r, (0,25 g» atcm)- of .seleniuia* 
13S, Pyiiaii.,. £• Sog«> 115* 166 119191* 
IIZ 
^ Subsequemt to the hydrolysis of the aaga-esioni eonplez^ 
tli« sruie etticr extract which oontainei a alxtmr© of seleao-
phenol sad diplieayl €lsel«aiie was separated auft -firled ormr 
aahy^TO-tis. ealeioi .ohlorlAe* The solotioij was then filtered 
and the solveat reaovet toy Sistillatioa* tto oily residue 
m'as oxldlaiM dlrrctlj'- hf cautiously adiing it iropwise Into 
160 ml., C4 ffli* fsy «acb @eaa of the oil! df coaceatratei 
aitrio aeM {d» Bigeeting tti« ni^tare on the wat©r 
toatb fof two liouQPS ant tb«a coolia'^ producei 37 8* t58m7^a) 
of tbe erttfie 'beameaeS'el^almic aeii nitrate aeltiag ©v®r the 
range of A protaet »«ltiiig at 114-115® was ob-
tained fro® til® recrystallizatioa of tli© erate nitrate trm 
water, -^fce aeitlng tjoint for %hm ooxapoimd given la the lit­
erature^^® was 112®# A yield of 44 percent *bs reported* 
Several att€«spts wre- tmde to obtain tke free acid by 
til© aetttralimtlQa- of beazr-neaelentiiie aeid .nitrate* Fol» 
lowing tlie preeeiare of 10 g* of tli® nitrate was 
iiss.olTed. Is 20 ml» of ?#ater and was .ntatraXlsed t#itli 6 al« 
of IQ pereeBt mmontma, byfiroxifie. The res-alting .preiuet 
aeltea at 118-120®. 
A tMird methoA ©aployM in sgottrim? •benzes-eselettinio 
acli froai its nitirate wa.s tli.at 4eserll>efi hw Stoe€.ker aai 
139 Krafft • fo 5 g. (0,02 eoIo) of beaaeneselemiaie acM 
139» BtarnGkm aafl m&ftt,. 21* -^3.97 (1906j» 
m 
altrat©' tissalvei In a slight excess of aiaiioiilttia lijdroxide 
there was aiiet a solatloa of 3*4 g* C0#02 moleJ of sllTer 
altrat© ta 15 ml# of water# The aeiitraliEatloii of the r«* 
sttltiag soliit-ioa isitli fiiltite nitfle mM produced a caMy, 
white pjpeeipltat© which vm filtert^ fi'Gei ttie solution &M 
wasbed wltb water* flic adtltion of 2.2 ml* of 121 tiyfird-' 
elilerio aeid to m aqmouB smmprnmsion of the silver salt of 
the seli. proa-'iieet a liixtare sf silTcr ohlorlie aafi beazea®-
scleninie »«St uliioh. e©aM be geperstcsd toy filtering the 
waria aqueous' suspeasiQH* f&€ px-odtiet ^btalaei tnm tkm 
cooled filtrate meltet over a T&n<ze ©f 110-»118®, 
B^azeaessleainio acifi hms baea yeportet to melt at 121® 
icf at 124-125®# t coxapoiiEd reEolidified e.t 130^, foraiag 
the aaliFds'idet ii.©lte4 at f-iiis be-
hmlQT -mM QhsevveA ia feotli of tl® f^oiaots pr«far©A rnborem 
Attempted AMitioa of Beng.eneseleiilnio AolA to Benzal* 
mfetophcaoae#«•» The wxprnMrnta.! prooedare eaiployed «as as-
seatially the smie as that descrtbc4 in the a€dition of sul*-
flBlc aolAs to clialcoiies.. An equiiaolar amo-aat of benzene-
aeleEisic aelt or its aitrat# ?#«g atfiied ts a solmtloii &t 
beii!sala0etopli«iioiie in attiaaol or glmolal aoetie aeid an4 al-
lw©t ta stasd at room t«iperatar®» In all attempts aade to-
•bring abomt,tills aMitlon., Ijengalpcetopheaone. fmtxea. m»p»} 
w&s re©oTere4 tmm tb® r#aeti©a* 
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c;iiantltatlye DetenuInatioii of 3elenluBi»«' The seleai-oia. 
amljeea were rim ao'eortin.^, to tlie atstiio^a described toy Bm'Uks 
aod Between O..15 anfi 0.*.20 of the saspl© 
was diiS-cstefl tiitli 5 ffil* of eoncentrated stilfurlc aeM in a 
250 111, Erlemaefci* flask t»til e<»pletelf charred.. Fuming 
aitric acta was tiien added 'dro-pffise until the solution was 
clear, and a.ftej' ¥oilliig off tiie esoess iiltrie -acJid*. tii© 
solution was tranaferrM Q.ae..ntitattv«ly to. a 150 al«. beafe«r 
eoataining 50 al» -of wat«r» one grsffi of iijAroxylamine 
sulfate ms adt-et,,. and tli.« -soltttioa wmm ttiea heatpd qe %h« 
•tiot plate iiatil ttie selmnt^ bad- •t.oa olated..* 'ilie preciplt-
at-e was eolleeted on a siater«i glass es^-usibls, waalied ?#itli 
then witb alooti-ol aM etAer, aai ftoally dyied to 
eoQStaat wel£^t at ilO®-.» 
la the above fiete-raiimtloa,. it was foixad that the Qtm-
plet® removal of nitric mi& or any oxides of aitro tn %¥as 
•esseatial# fbe preoipitation ot the scleni.taa was oftea so:?® 
rapid wlien aasile frm a weakly acidie soltttloa. oot^ined by 
tieatrallziag the sulfuric aeit •solatio.n with «iriOiii.«Bi hy­
droxide follotied tj, yeaciSifioatloa irltii a fm Arops of coa-
centratet .sulfayio aoid. 
.140. Banks and Hamilton, £* Ghem» Soc», 2306 C1939] J 
s«e also Fred.sa, Uppsala UnWI Ars.slgri.ft« Ho. 5, ^2 
U935) /c« A., 1935)77"^ 
lis 
2-Po<lees-lQ ulaol ine liyteoolilor id e » CA)». DoAtcyllith* 
fo a siispeasioa of g#!- g# C0.»3 g« atcaaj of fiaelf eut 
lithiuiri 111 30 ml., of saliydroas etMer eontaia©4 £a a 250' 'ill,* 
tto'e-e-aeokei, yoimi-bottoioed flask equipped witb a ia«oitaai<-
oal .stirrer, m ^roppiiig fimael, aM a reflux ooaSensep tlMre, 
t#as afiiei owr a pexloc? of orie-lialf iiour a solutloii of 24»9 
g* |0*10 aolc} of iofieeyX ferc3ii.M« ia 50 ml.# of anliyirotts 
ether* After the eomplete adfiitloa of the brociide.,. tti® 
raactioa was reflasre-t oa tli© water toatb for fifteen siln«tes# 
111 
C-olor fast lo.# I , Tot the organoaetallt© oospoani was pos-
lti-F€ at tills stage of the reaction., 
file ©tboreal solatl.on %ms filtered ttMer aitroisen, amt 
the yield of the orgaaQiaetalllo corcpoupfi iras deter-
121 
aiiuM by ttie doable titj-atioa method of Gilaatt aufi EauTseiB , 
CBK 2«>goieeylqttliiollne liydroetxloride,-^ To tlia solution 
of dodecyllitfeimi,, cooled 'bj means of an ie©'-salt iatxt«.re, 
there was adted 5 s* C0-»03t ia-ol«| of ftttnoliae ia 30 nil-, of 
anliydrotts ether.' A considerable airiomat of tetraeosane,. a 
side |)r-odttet regiiltlag • from the ©oapliag of the ornorietal-
lie empouM witti the alkjl MlMe, ©rystalliaM froiB- tlie 
122 
soliitian. However, tbe characteristic yellow eolor of 
the aail-aMitiou product was pre it. Tlie reaetion was 
141« Ideals, H. H., Doctoral Dissertatioa, Iowa State Col-
lcv;?e, 1942; J. Or.--u ghea,, 211 11944) • 
lis 
stirred for fifteen laiiitttes and alXo¥?«d %s staa€ at room 
teBiperature for twel¥« lio«ip» aftef wliich time Color I'est Ho, 
111 I •• for the or'irtiioi'ietallie oocipoaad %«a® nr-,f-tl*r©. Hydrol­
ysis ws carried out by pouring thm reset Ion aixture tut© a 
aixtare of ailnte |ltl) iiyarochlori^ aeit aafi ice» -flie eth­
er .layer v»s dried OT«r mnliyarotts oaleimn ehlor-. 
ift©, and tlie filtiir«4 s-oliitioa finally satyratei wltli aoliy-
drotta; iiydrotjen chlo^rtie* Tli© yield of tlie liySTOclilorlde was 
2m5 g# (27.SS^)» flic proimot a^ltet ©Tei* a range of 
aai eouM not-.be fartiier )ur If let# 
Anal# Gale€, for ^*72 
g-Ftienylantliraiiillc Aold.-* Tliia coapottiii was prepared 
from 155 g# (1.66 r.ioles) of anil in© aad 46«5 g# |0«3 ami®) 
of o«eiilorofcengoic aoM ae^cording to the laetliod of Allen aad 
fbe yioM %m.B 48 g«- 174 ) J in.*p» Tli# ylelAs 
reported in the litere.turc ranged from 82-93^1 tlio repoyted 
melt lag point for tfte eonpount is 
1 I o 
9-ChlogoaorlAlne* * P^oa «a attempt to -prepir© 9-ohloro-
aoridlue tTcm k-B»l g» •|0»22 molej of l-pfaenylanthraallics 
acit mA 160 ml* 1.268 g*., 1»75 moles) of phosphortts oxy-
142, Allea aEt Xee, Org, Syn«. Coll* Vol, II, 15 H943K 
143* Alfeeyt aat Kitcbie, lbld»» 22, 5 Cl-942|, 
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chloride hj th# aetlioa, of Albert aafl rTtolil©^^^ there was 
obteliiea 36 g# f95^l Qt 9'-a©rldoaej above 300®# 
Tb© t^eatiieiit of 20 g, aole) o:f tliia proauet wltb 
90 nil. fl51 g*, 0S9 fflole) of p]ri.os0!.o3?iie oxyoiilorMe yielded 
20 g, of 9-clil«r.©a#ridiiie^. 120*^# fftiis ?alue 
agreed witli that glvea In tb© lit€?at«re^^^I» 
\LL f^Oogeeylaiglnoeorldlae !;'oRO)iyciro-oliloriaet~ Into a 250 
al, tiiree-aecked, r0ttna*l50ttcaB.ei flask equipped witb a re­
flex «GMea®«r aM a .m«0.!i.anloal stirrer thcTB vms plme-d W 
'g» of pbtnol, 4 g* Co.019 malm} of 9-eiiloyQaori€iii«, aad 6:.8 
g.- 10.037 ^molel of dode«yl®miiie» f-iie reset Ion m'as stirred 
ttiiftef aitregea for tlir©# hours at 145-150*^» After eooling., 
tiie dod«©jlaBiiii.@ tiyiroeblorifi-a was preoipitatet from ttie 
reaction nixturc by tha addltioa of et!ier-», The filtered 
solution was wasiied t«itb, several portione of a 10 percent 
sodium ii,yar.oxic,f: :iolutlon aatll free of, ptienol^,. then witb 
%¥ater., aM finally AjpieA mer ajibyarous potassl-ua ca-^bonat®. 
Til© pyoduot was isolated as tbe aiiiae liyflrO'.eliloriAe- by pass­
ing aiihydrotis hydrogea cliloritie into tbe filterefl solution, 
and vms finally puriflei fey reerystalliE-atics-n from a 50 p«i?-
'Oent mtxtare of ©tber and etiianol,. The yield vma 5«1 g» 
144« Since the eortpletlon of this inTefiti^sution, tiie orep- _ 
aratiojj, of 9-tlodeoyltti.iinoaerldlne liyciroali].orifiG in 85'^ 
yields C«»p. 92^) has bec-Jii parted l)j Albert, ijrol fi­
acre, and Ileymtnn, J* Ohm. Soc«, 6,51 (1943)* 
lis 
( 11 8'S»90®, 
Anal# 0alGi.» for S, 7»02*. Found; ff,-
7*02. 
9~0ctacl€cy.lafalnoacr id ine H.ydroo.hXorlde#** fMs corftpauM 
was pieparea hj tli© a-aac proc#tore employed in the synthesis 
of 9-'dodeeflaaip.oe.oridliif? hy&rmhloTMM* A al'Xture of 4»0 
g, |0*01S7 of 9-C5lilor0a«riilo.e and -S.l g» C0»03 sol#) 
Q 
of octaSecylasla# la 10 r. of piieaol was heated at 150*160 
for three and eae-lialf hoytrs# Aft#r cool tag, the orutd® 
procluet was extraotM. from the yeaetion alrtai'e with 250 lal* 
of ethei' a.M tli« resulting et-}i«?real aolutioa wa-sbe-d fr«« of 
plieiiol with tbree 100 ml. port-ions of a 10 peTGent sodi«.. 
tiydroxlt# soiatloii tlien mer anhydrous potasslura ear* 
l30B,atCi» • -
The |»ssage #f anbydrous bydrogen chlorlcie into the 
filtered, soliitioa yifsl ect 7«1 g# (31%) of a yello* crystel-
lifie proinet whleh melted ofer a vmv^e ot 97-100^* 'Four re» 
erystelll2atl0iis of tliis eraAe prorliiot from a 50 p«5rc«n.t 
laixture of etiianol ani ether raiset tke rfl-eJ^tlng point to a 
constant wrnlm of 100-10'2®* Tto© final s^rieia of the produst 
•was 
Aflal» ealcA, fm M,. 5«79. FoanAt H,. 
5 •91* 
11» 
t l i Q X i d . l u e # • * '  i H t e n t j r - f o ^ i i r  . a a . d  t h r e e -
teatlis grams iQ*l, aol«| of H-.j-aiii.sylsiithrri,nili0 and 
135 lal, (217 g».,'l#42 raoles) of freshly dislj-illed pliosplioriis 
oxyelilorlde was plao-ei Is. a 500 lal,. ro-uad-'bot s^oi it-d fMsk., 
The flasic was attaeiiefi to a retriay €.ondeaser ami then heated 
to 85-90® until the- rather vigoroiis reaction wiiieli took 
plfise a.ttbs.id0d* Hsatiag was tlim eont a% 135-140^ tov 
tour hon^n and the exeess p.lioapiioi*tts o^yeiilorlao resovefi l>y 
Aiatillatioa iiii4e-r reduced preseiire.. The reeldue ims eoolefi 
a.ad w&pMlf iatrotticed into a ir,imtur-e coatainins 150 ml., 
ebloroforia, 200 .ml. of eoncentratet ai?iinoniuia liydroxide, aafi 
500 g« of lee., Tlie •or.gasle layer was separated and drie^ 
.over aabydro-us calelua •oklofld®..* After rcaioiring tlie excess 
solTent., the resMm was jmTiflm laf reorj'stallisation from 
a fflisrfcure of .et-tiaaol aM ©.tilo-rofom* jieia was 21 g« 
C 86flJ I a.*p. 152'^* The valu# reported la tlie 
is; 152-153^.. 
2»l',"u?t>ioxy*9*dod.eci-l0.-nii:)oa.e.rltllrie t.:oBQhydi^ochlorMe»-' 
The eojiipo.ttii4 was .prepared ao-eordiEg to tli# saiae procedure • 
ae.scribed tlie prcn^rtitlon of 9--^.«fle€ylaiii.iiiO€tCridiiie 
lj.yarochlorl.de* . Ffcm 6 g* (0»025 Hole) of 2-«Biethoxy-9-
c.!ilorQ'ac.rl4te« aa€ 7-,8 g* lO,Qk3 iaol«) of dod^cylsitilae titer© 
145# ! urldsom and Orii3oro?7Sky, Bm*.» i9 . 405 ^19361, • 
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was 0M.aiii€4 ,5 g-» of & proAnet wtiiefe melted at 107-10'S'^* 
fhe pro4uct was purlfiefi toy ^eerystslllgatiou frosi a 50 per-
eent iiiztare of atiier sad etiiaaol. 
Ami* C3alo4» for M, 6#54* Found? M, 
6«4« 
2'4!et]iaxy'*9«-uiQOta(iocylairiliioaoridinf' {Attempted) In 
an attaiipt x.o prepare this eompoimd a raixtiire of k*S {0»Q2 
mole) of 2r'metlio-2:y-9-©'faloroacridliie and 7»3 S* (0,02 mole)' 
of dioota€©eylasiae was heat«€ for four- hours (150^1 ia 10 
g. of •piienol»: light ijrams fciaantitativel of diootadecyi-
miine hydrocJilorid© imlxs& ia,p».} was reeoTcred froa tbe 
react-ioa* 
etl'4oa:y-9-«ootaa.ecylaaino-iior Idlae Monohycirociilor 14e««> 
Tbe prooe-fiiire used in tlje r,rK -.xiry.tion ot this QcxmmmA fol­
lowed tiiat previously ctoscribed -onier tiie syiitliesie of 9-
ootaaecylamlQoaeridine. The yield of tiie pure product tTcm 
4»4 g» iOnOl-'. ttole) of 2-aetiioxy--.9-eliloyoac!riairie and 4»9 g# 
{0.013 HOlej of •octadeeylasilne was 5*1 g* (55-') | sup, 133-
134*^' (i*3f£m a 50 .percent solation 0f ctJjc-r and ethaiiol}. 
jmml* Calod, for K, 5»47* Faimci: ii, 
1 li,6 2,5-Ptelilorobengoie Aeia^»* To^ a stirred sufrpetmlon of 
14'6-, Eilbuor, Aim,, 222> 201 |lSa4l: • 
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43 10*25 vmlm] Qt 2-«iiio-5»«hloj'ol)en2oie aeid la 110 ml» 
of coaeentrated Jajdi'oclilo.ric a«id cooled to 0^ by raeaas of 
an ice-salt mixture ther-e m&m aMM a soltition of 17»,2 g-, 
(0,25 mole I of aMlua nitrit© la 100 al* of wster* The re-
sialtiag dlazoaiHB cotipowad was rafiily M€et to- a cooled 
s-oltttioa -of 50 g* iQ^23 mol®| of enprous BhlOTMe In 110 ml* 
of eonoeiitratea hy&QQhlottc ae-14* Ttie resetioa was sttrrei 
for approximtelf three lioars and then heatet on the water 
h&th. tQT oae-ti.alf Jiour* Tlie ©rate prodttot wa,8 dissolved ia 
a 10 peyeeat s-olu.tti>a of sotim bicarbonate., boiled witli 
lorlte, ani filtered* Aeiiifieatton of. tbm fUtrat© jielteA 
40 g. (85^1 of %be fre-e ml&i a*p, value reported 
1.11 th-e literatore is 153®^'^^* 
147 2'4getb.oxy'>7»9~fllohlQroacrldiae*'- The eompoont was pre-
par®t from 15 s* |0-*054 .ia#l«) of S-^-finisyl-S-chloroantteaii-* 
Hie aai 100 al» 1167 g», 1*09 aoles) of phosphoros 
-oxjclilorit® aeoording to the procedurt d#serilj®t aatey the 
prepai-atioii of 2«Eiethoxf-9«etilo-roaeriaiat.» T.fae •yield %mB 
10>3 g* i^9}f) ; a«F# 197^» Tiie valae mwaA la the litera-
is 203-204®# 
.2«ggth0xy~7*'Sh loro~9'" Aod. ecy laffliaoaor id ine lioaohjclgQ* 
efaloride»» ftie produet v;as obtainet from. 4«.5, g* |0»016 aol©) 
147. Fel^diasn and ICoptolioYieli, /a-oh* Pfcjurai>. 273. 488 
(1935) /C. A. 20, 1373 (195W. " 
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of 2-fii«t}ioxy«'7:,9-diebloroacridliie and 3 s* iOmQlo mole} of 
o dodecylaaine, Tlic yield tms 4.2 g» 156 ); m,p# 209-210 
Creo.rfBtalli?«e-ci fro® an ctlier-etlaaBol mixture)#. 
Anal# Calet. for S, 6.05• Fottnfi: M, 
6.21» 
Ploetad'eejlaBiigOGetliyl iitheg TM 
*1 / ^ prooediife of lobtasom ftud Ro'binson was followei in the 
attempted preparatioa of tbe aboT© coiapoiind. Tq a warii#a 
{80®| soltttioa of 25 g* |0,.05 iiolel of 4io«tMe0ylaiiia« .in 
150 til.» C121»5 g»i» colcs) af B-ttttyl aleatol tlaere was 
graiii£illy added 1.5 g* C0»05 aolel of pa.r.af©rma.M8liyd.€, Af­
ter sttrrlag the solution, for two liours,, 7 €t* 10*05 malBl of • 
anhydrcnis potassium earbonate ?i«s aidefi, asd stirring at SO^ 
was contimied for fotir 1i©ots» 
fhe Inoygaalc iMt®rial was filtered: from the v/am solu-
tian* From tlie filtrate tb.ere was rcteoverei. 21 g» of 
tlie orifilnal aiairi#! a.p# 7.2-"-74® {mixeiL 
149 l«|?Q-t so y I - 2. > 5 "d ira e t liy 1 pyy ml e • » Tie geaeral proeedar© 
iis.ed ta tbe preparation of l-'«lkjl*-.2.»5'-diiaetJijlpyr-
150 
role.S' mm ttot of Hazclwo-od, Hiielies» Moas, and 00- oricers # 
14a. Robinsoa m& .Robinson, J. Chea, Soo.,, 123., 532 119231* 
149. Hunter, B.. A.«, Boot oral Bissertatioa., Iowa State O0I-
, 1941* 
iss 
A fliixtttre of 9*3 s* lO.Og aol«J of toteeylanine and 5*7 g» 
{0»05 laole) of aoetoaylacetoiie was stirred at 125® for two 
ani O'lie-lialf lioars* After eooliag, tbe rtsaltliag solatioa 
was po-nred into iee-fiat'ei*., aat tbe ^riseous oil was extmotet 
wltb etbei* and owr aiibyaroiis so4i<* sttlfate» Tbe ®3c« 
eess solvent was r-eaoved, amd tlie product distilled at 173-
175® O m*!. me fleM was 11.7 t5- I89f&h- 0*8451| a^| 
l.*4795l « ealod.; 87»68| !?oiinfl: Ml 8S..37. 
Ami# Galea, for S, 5*32* foaai: 1, 5#63.«.. 
149 l*eetiiA«-<iyl«>2iiri€tliylpi"i^Ql«»•» Eigtit and twcj-t«iitbs 
graBS fO#§35 mole) of a-octataeylanliie and 4»'0 g» {0»,035 
mole I of a.c.etoiiylii0€toiie was for two aist one-lialf 
liottr's at 125'®* A llglit taa ©elld mm ototaiasd upon pomlng 
thm remotloa mixttire owbt oraokftt le«* ffils orude proauet 
wafi filterei una feerystalllzed absolute etia-aiaol. fja-e 
jrieM waa 9*3 I76»5f&);' ia*.p. 39^m 
Asal*. Oaled. for C24®45®* Foimdi ll» 4«-03» 
4tteapt %Q^ Fgcpage 9-«'|2>5^*'Slaethylw»yllag-rl.dlii#»* In­
to a ffll# ti-ree-aacfeed, round-bottoi•.<?d flasfe equipped 
with a stirrer ami a. wmflmx coMcnscr there wm plaesd 9*7 
143 g» •(0»Q5 iiol«} of 9-amtiioaorl<Ilfi# ' mA 3*7 g» |0»05 aole) 
150# Hazelv/ood, IIufMgb^ Lions, and eo-f^'orkers* Froo. Roy, 
Soc., S. Wales. 71, 92 C1937) /C.A,. 327 l^T" 
T1938)7. ~ 
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of aeetoiiylaoetoiie* llo reaetlon took place after heating tlie 
jBixture oa tlie water batb. for two fiO'ttrs* 
ftie reaction, was repeated using a alarttire of 50 al» of 
absolute etlmaol bm& oae allliliteT of gMctal acetic aolft 
as a sol?i it. After reflttxiag tlic solution tor six lio-urs 
aM co-ollng, 9-anlii08CrMiiie melting point! was re-
0O¥e-rea quaiitltativelf fyom the reaetlott# 
Tb,© oriigiBal aiilae (laixefi .a^ltiag point) was r-eeotered 
after refluaciag 2*9 g* |0*-025 mQle) of a<3'6toiiyl®e©toae aad 
4»9 g« {0m023 mole), of ^-ajninoacridliie in isoaoyl .alo-ofcol.# 
As .attempt to prepare ti w eonpoaacl as tag glacial aeetie 
sold as tb.e aolfent lei to tlie recovery of 9-a«iiiioacri4iii©:# 
fbe addition of a siiall amoant of bjflroeblori.o aetd fail«4 
to eatalfme tb© reaction* 
•file leaotioB; of FiicaylBia.,giiesi^HBi Br-otfaide with Ethylene 
151a SiilfIdet* 'In a 500 ml, three—neclced, rottat-bottome^ flaslc 
©•fuipped with a refl'ox eoiitenser, a raesiiasical .stirrer ant 
pre¥iottSlj swept out Vfitli a streaia of dry. iiitrof-en there w.as 
placM 12...6 gm g., stetti of iiiargiesiiaa aafi 50 ffil» of so€-» 
Ittffl-dried etber* the stirred siigpenaioa thmTe was a4fied 
151. { ) O'hfc .-/cneral -r^rocooiir^"; descrj.be-d ny I>re.;f;r for the 
;)rc;)£rr;;tion of n-iicxyl alcoiiol fron ethylene oxide and 
biityliiat^riesiua "Frafilde ivas followed* Org* Sya*,. Goll# 
Vol. I, yob (19iil); {b} Tfce etiiylene sulride {b,p",' '56^ J 
;as kTndly supplied by S# F* Mass!©, 
im 
7S,5 g* aolej of brofioMaaea© In 150- Ml# of etiier at 
saeJi a rate as to {saintain a gentle refluxlng of the aolwat# 
fh« 3r#actlQa was stirred for 30 miaiites aft«ir the aidl-
tioa'of the brosobenr.cne tbea coolM td -10 to -5®' hj'me&w 
of an iee'*»salt Milrtmrn wbii© 30»S g* iOm33 Molej of ethylene 
3.511* 
sulfiie' In 50 ml* of ethaw was graiaally add#d,. .4 wblte 
precipitate was fomecl with tii® aiiitloa of eaeb drop of tli® 
solutioa to the Qri-inara reagent, iitter thm complete addi-
tioa Qt the ctiiyleriG. sulfide, the le© hath was reaoTet, aad 
as the teaperatttre of tb« aixtore approaebtd 25®, the sol-' 
Tent "begaa to re-flax gentjy. After tills reaotiom, ted siito-. 
sided, the fla-sfc ?#as laeat-ei on the imter bath for am. iioiir» 
fhe ©oMeaser was- then arron^iet for toifawarcl distilla*-
tioa, aiJt 70 al* of tl-i# etli«r ims r«aovei* im equal volwi© 
170 al»} of aaliyiroa® bcmeae ?«,s Mfied to the flask hj 
mrs-aiis of a firopplng fumiel e,ii4 the tistiUatlQii eoEtiauM 
tmtil tb© teaperatiire of the vapors reaeh€*4 65®*, At this 
poiat is. tb® procediir© tti# yeflui: ooiidenser ms replaced aM 
the atxtoi*© b.et'tt-d oo, tbe steem toatU toT one aai one-half 
houTB* , fhe Tisooii»|, jgrey iiass was poured Into 250 al» of 
iee water,, amd tlie rcBultiP4j mixtiirii aeiaified by tiie eMl-
ttoa of t00. ttl.# of suliurie aoii. Mx etteispt was mad© 
to separate ttie prO'4ii0t from the hmw eiEiilsloa by steam 
ilstlllatiori. vft€.r sepayatisg tli® layers of the distillate 
and fffaotionally dlstllltag ttie orfcanle 'portioii, tliefe was 
lift 
obtained at 135^ D5 2,7 g« of a prod act possessing a 
tliiol-llke' ofiojp. ftie oorreopoMlng 2,4-€laitroph®iiyl sttl-
fiie melted at,7i®# ffhe meltisg point reported in tb© lit-
152 
eratiiife for ^-pbeayletliyl 2,,4-iliiitfoplieByl sulfide is 
S9«5®.) 
T.h® .Reaetion between Pheayllithiigi aad tfiyiene Sttlfidc««» 
Phenyilltliian was prepared from 78 g. fO#5 iiol©}' of bromo-
beazene aa<i 6»9 g-* Cl.O g* atoa) of litlilma, fhe ettmT 
solatioa ©f the o^gaaoiietalll© eoapooad was filtered wider 
nitrogen into a 500 al* three-aeeked, reaiiA-bQttoaed flaalc 
tfuippea with, a iwcbaiiieal stirrer, a reflux coii€eiis«r, aad 
a drofping fuaa«l» A solution of 30#g g» (0*53 mole) of 
ethylene .salfide in 50 of ether *a8 introduced into the 
fl&Bk at • sttoli a rate as to nalataia a steady refluxiag of 
tlie solTrent. fbe rmetion ?«s then beated on the water toath 
for one hour after wbieb. time Golor 'Test lo« for the 
presenee of tlie orgaaometailie eoiapoimd was a©{3&ti¥©« Th® 
bfATQljBiB ot the eoiplez was effected bj pouriii". the solu­
tion into a mixture of 250 §• of erackM iee ani 100 ml# of 
dilute I 11 1) hydroehloric a0i4»- The organic layer tias de­
canted off, tJae aqueous layer extracted with etijer, aaft tJie 
ooffifeinet etber extract was Ariei ov®r aabyiraus soiiiua sul-
1S.2* Bost. 'rurn^r., aai lortoa, J, Soe,,. 54. 1985 
C1932). "" ~ 
1Z7 
fate. After filtering the soiutlon ani removing tlia excess 
MQlventf two prodnets r«8ttlt®a from tbe fractional distilla­
tion of the reslda©:- <a) b.»i. 67-75® C3 ma*), 15*9 g* |23#) 
aM 110-126® (3 am#.), IS*8 g* {2k*€§h based oa the 
asstfuption that tills protuet u«s tlm disulfide|» 
£-Pheiiyl€tfcyl meroaptaa was on inally prepared by von 
Brana^^^ toy tte alkaliae hyfirolysis of ^-pbeayletliyl ditlilo^ 
^ © 
eartaaate. The product *&oil«d at 105 {S^ 
Eepeated attempts ta pr«,psr« tfre 2>4-aiiiitroptoeayi sttl» 
fide from the pro4mct obtainet above were -ttEsu-ccessfttl* 
Botaberg^^'^ has preparafi dif^ptoenyletbylj ilsulfide liy 
t^e ©xliatlon of-y^-piieiiyletlifl aereaptan with iodine in eth.-
aaol« Ttim physicml properties of th© co';..pott»€ were not re­
ported# From the oxidation of fraetiom. Cb) W eMoylne foi­
ls 5 lowing tie metbod of !,#« ani Bongiieyty and by the sii,bs®-
fttent ti'eetseat of the remitiag sulfonyl efalorid© witb an-
aonia tber-e wss obtaiaefi e «all omaiitlty of ^-pbeaylethaa©-
sulfoaamite {M*t* 120®) • Thm repoi-ted melting point for 
this eaupottoa is 121.»5*122#5^^'^^* 
153* wa Biraiiiit 1566 {1912K 
154* Holmber-f-c, Arkiv Kemi. Mineral, Qeol*. 12A, Ho» 14» 10 
(1937) /C.'XT'H, h?oTTWy?)r* 
155* and Oougherty, £* Om* Chea.« 81 C1940K 
156# (a) Johnson and Spragae, J. Ch.em» Soo#, gS, 134S 
(1936); (b) Huston and A-.:ett, J. Ot[z, Ctieia, .p., 123 (1941); (c) (riliaaa mad Kirby, T» Ara. Ch'em# Soo*«. 54* 
346 (1932i. ~ •"" ^ ~ 
ftie leaetloa ^-etweeii B^enz^fiBatsaesimi Cijloride and Ethylene-
Sa3XMe»- B«iisyliiggiiesiuiB oiilorifie was prepared from 63 g» 
{0»5,aole] of benzyl o^lilorlte and 12»6 g* CQ»52 g* atoml of 
aai?a©8iim« fhe feactiou witli ethylene sulfide was ©arried 
Ottt according to tfie proo-eiure described mMer the prepara­
tion of ^t-plieajrletbyl aercaptaij* f*#o pro-fittcts *mr© isolates 
fpooj, tbe reaetloni |a| b#p» 8$-fO^ 13 na*), 16.*7 f2^)j 
|l)J b.p, 13.5-140®, m*k g, {14.7f»)* 
K^-Fhenylproiiyl asrcaptaa lias been preiwred hj the sap-
155 
oalfieatioa Qt ^ -piienflprorsyl ditbioearbemate » The 
procluet at 109® ClO im»|» 
Fraction {a} was identified as the Bercaptao by QomeT-* 
sion to 2,4-diiiit.r©pbeiiyl ^-piienylp^opyl sulfide, a,p« 97-
fh© hlgfrer boiling fraction could aot be identified. 
AnaJL*. Calccl, for S, 10,1. Poandt 
10.34* 
Huston and obtained a 73 peroeat yield of V;-
pbejjflproijyl aleoliol from, a el iitr resetlo-a viith etbyleae 
oxite and bemylriagnesiua. eiilorldf.. G-ilaaJi and 
hov.'t-ver., have reported tii« rcayrangenieat ©f bensylmgnesium 
chloride diifin.-r tiio r«aetloa with ethylea© oxii#!, I'iiey ob­
tained 41 fer-oent • of tfa« oxidation pro-toot -wliieh represented 
£-i'garrmnfieseat er tb© roriaation ©f ^|^-tolyl) @tMaol»^ ffa® 
possibility of ^m-mTTangesimt ittring the feaotton between 
etliyl«ne sulfide aii4 ^©agfliiagiiesiim eblorid© was not imves-
im 
tigatei in tbe pfeseat sta4f« 
ElaMie Aclt»» To a w«ll-stirrea mlxt'ttre of 28*2 
C0#1 mole} of oleic acid ant 45 ffll* of 30 percent nityic 
aeid t M f e  wes aMed 1,5 g- of soiliira nitrite. The reaction 
% 
was stirrfed imttl most of tfa« oil had soliiifiefi* f!i#ii af­
ter staaaiag -at i-csoa • tempepatm*# for on© bour,. the solid 
mM was €xtra.et.ed wttti e-tfaer,. washed ?#ith several portioas 
of we.t«r., aai iried mer aiiiiyimiis so4i« sulfat«# f lie-sol-
ve-iit was rmmfeA aai %h% resMue rrcrystallized fro® 95 per-
^eat etbaaol* ffc© yieM ©f %h® pure elalclle was 16 g. 
43-44®.. 
15f 9*lO-ChloroliyarQij'elaldic A£M.»- Into a two liter, 
tliree-.iieGtee<l, roajit-bottoaet flask e-quippefi witb a mecbaal-
cal stirrer an<i a gag-inlet tab»- aM met ap unfler tlie hood, 
there \mB placed m soltttioa contalnias 23 g-» C0*41 raole). of 
pota®siia. 50 g« {0*36 raole-| of potassium earbon-
ate, aad 56.#4 g» i0»20 iiol®} of elalflic aet^ In 1*2$ 1. of 
water* Ttie soltttioa was coolcd to 10^ aat stiyrea while 
ehlorine was sl»ly btibblei iato it for at least two hours. 
f!ic resetioii mixture gradually b«eame aeMio, fiiia a li{#it 
visoous oil floated to the surface of tite supcraatant liq-
157* Nlcolet aM Poulter, J. m.* Chep.« Soc>, 52.,. 1186 
(1930) J see 6lso ilildltcli, £. Chen. 3oc,» 204 (1943)# 
150 
ui£l» After destroy.4.1 the excess ciilo^pln© and soAliita hypo-
olilorite "bj the aflAition of a 10 percent sodiian tliiosalf$te 
®oliitlo-G, tli€; or;-a2iiG ciateriel v&b extractefi with etiies* end 
dried over iinhydrouB softii»a sttlfat®. 1*b.e exeess solvent was 
remoTcsd, and ttie- dark brown residiA® used without further 
pui'if teat ion ia ttie px-' re ration of 9,10-epoxyelaifiie acid, 
157 9.«10-r-Po:s-y^laMig Aetd. C9«lQ""Epo:xy.ateaglo AcMII ' l l ®  
r€.sldii-e Qbtaiaed from the preeedtiig reaction was dissolved 
in a solution of 30 -> {0»53 mole} of potasaliuii hydroxide ia 
200 lal, of ethaiiol» Tills soltitioa was retlim&il for six 
lioups then pomreA lato tvm liters of lee-water• Acidlflea-
tioii of the resiiltiag s-altitloa wit.li ailiite (1:1| hydroelilor-
ie aeid gave rise to- a li'iit teovfn solid wlitoli was fiJ.tered 
off., vastiefi fiater and reo.rystallimcja from cftiianol* TU® 
yield %»ms 28#.6 g. {1^8$ based on tli© o-rigliml asiOimt of elai-
•di.e acid used}.» flie prMiiet melted owr a ran'^c of 49-52®-
•O 
and was furtlier purified 52-53 I W reorystalllzatlon 
froB etlier-* 
Ifo definite sa'oaaot eo-iiM be olstained wh&n oleic. aeM 
157 
was used in plaee o.f #laldic aeifi* Hlcolet , tioweirer, re-»-
ported that 'both oleic aoid and the elaidie acid chloroliy-
ariiis were oils wliicti ooiild not be soliiified 'biit vrfiieli 
eoiild 'be converted into the correBpondinc apoxl&es by treat-^ 
Bifiat witti ale'OlLollc soditna o.r potassiiaii nydroy^af» 0-leic 
aoid oiiloTObydrln fomet 45 p«roent of tb© epoxide frcxa 
IM 
which only oae-tlaiM of tlie prodmet coali lie isolated wliej?©-
as^the ©laiclio aolA ohloroliytSyin .formed 75 pereent of tlie 
'epoxide -fraB wiilcii t?#o-tliird3 of tli« product was l3olat€t«. 
B o t h  o o i a p o i i M s  m e l t e d  a t  5 3 . .  
9.10»£pltliioX©laMIc Ac Id»^ The proceaure msea In the 
preparation 0f ttils coapouud was based Ofi, the -^nneral m©tlio4 
15 S 
eiaployM ia the- ©jntliesle of ethjiene sulfMe To 300' 
ml., of ©tliaaol tliere was aMe-t lkm6 g« |0«.15 molel of |>ot-
assiim thlo-ejaaate aM 30 g. {o»lO mole) of 9»10-»epoxyeJ,ai-
dio ac-M. The res-ultiiig solution was allowed to reflux for 
tTcnty-f-oar hoars^j thea cooled &ni poarcd with., ^rigorous 
stlrrlrig IntO' an ©qual volma© of eold water • • Dlliite liyaro* 
eiilorlc .aeid ms aidet ttntil tbe soiutlen -was neutral to 
Con30 red. After cooling: In the lee-^tox for twelire 'liours,. 
the wiilte csystallin® product wliicb formed tvas filtered from 
the soltitioii, aisd vaahed witft water.. Tbe yieM after recrys-
tal.li7,.ati0n from etiiaiiol was 21#5 g. {6^,'4» The praduot 
meltefi owm a range of 55-60^# Fiirther purlfiaatioa fey re» 
crystalllzat.t.on from t!«-r gaw rise to 10#5 g» C32#4-^i) of 
the pure product tyJaieii melted at 62 , 
u&Xm C.&lcd, .for C3.8%|^02^s .fleut, luiv,, 314j S, 
10.*18. Fottut: ifemt# .Eqttiv#, 3'0'8 and 310| S, 1.0»11, 
.158» Unpublished studies by ft, A. Martin frora tiiese labora­
tories, j'^rencli Petent Ho. 797,621 C19341 '^;eiitr.» 
107* II, 1062 (1936)7-
im 
tim .Pre^aratlQa of 9«lO-l^pltlilolstearlo iicM by the 
159 Thloeyano. ;criatIon. Qt Oleic Aoia«» To a solution of 38*S 
•(0*40 aolel of potassl'iUR tialooyanate ^-and 20,2 g, <0,10 m.olel 
of olel0 aoii in 200 ml* of glacial acetle aoiA tiiere waa 
slofilf aM«d stinging 10»6 si. C32 g.,. 0»2 mole) of 
trofliiae in uiX, of glacial aoette acid. Stirring vias cson-
tinued for oae .tour after whleb time tiie flasfc %f-as coriced 
sM allotted to staai for twenty-four hotirs ia the dark at 
room teiaperatare# Aftex x-e-t-miMs %he iaori^anlc laaterial by 
filtratlott, ttie solvent ?#as ^eaioved by distillation mnder 
reduoea, press.ur©» Tlie res Ida® was- wgsliett vflth water, ex» 
traoted with e't 13 , and the erfc^ect washed free of acetic 
acid witli After reiaoving tli« etiiei?,,, 'the resi4«al oil 
was dissol-rea, ia 30{> til* of 5^ sotinai hydroxide and tjollet 
for two and oms-nslf homrs., tlieia allcjwed to eool, aM was 
aeidifiea with dilute byiroohlort© aeid* fM« oruAe prodttot 
was extrat.t€« \iitii ethm aM a?iei over aslijdrotii sofliua 
sulfate. The residue obtaiaei after removing tiie ether was 
tiasol¥«d ia etnanol, boiled with nite aM fllter©a», lia© 
aaa two-tentlis grems i29fi>t of tfae pmre proflaot 62*^1 
was obtained, ' 4 aixed .meltlag polat d#t®naination sliowet 
tills eoaponafi to he' identical witli ttet Qtotalned from 9*10-
159.. Salcho^?;, Kautsobui:, 13. 119 C1937) /O, /u, 31» 8991 
(1937)/; ibifU, ~U, W 119301'^^. A., jl' Cl93S]L/» 
MB 
epoxyelaMlc add#.' 
Anal* Galcti* for Sent, Bfu.iv.,, 314j S, 
10»18. Fount! Me^ut, 316.S; S, 10*53# 
Clmv&r,G of 9. lO'-i'^poyyelaidle Ao.M with Dletliylaalae 
•CAttfern-fit€41«" A soltttlofi o,f 3'g^ Co.01 n-oie.) of 9,10~epo^-' 
elaidlc boM an4 15 ib1« C10»-6 g#, O»10 moIb) of aicitlijlam-
ifie -was reflmei for oae lioiar# Tiie reaction aixtiir© was 
poured l.nto 150 al* of coM w-ater Kb&reapon a clear, soapy 
solution r«53{ilt<5d. neutralisation witJi dilute Cljl| hyflro-
eJiloric asM woAmed. a white solifi which after filtrfttloii 
aM reerystallisatlon from, etiiasol lacltei at 52-,53®* This 
product was Memtified as the starting .lasterial by a .mixed 
melting point detenaination#. 
Gle'av£..%fe of 9..,.i0*-j:'.plt}jiolt.rlc.iQie .Aoifl ?7itti DlettiFlamise 
ti'ar#© and one-teatli graois f0.»01 mole.) ot 9flO~ 
epitbiolelaiaio aeid and 3*5 S* {0....05 sol©): of tletfiylamlne 
in. 50 iiil., of ©'L •! was reflaxed for twQ liou,r.s« The :re» 
siiltiiig .soltttioii wa,s dilutet wltli an equal Toluiae of wate.r, 
eoo.led, and .aetitralisf^d to Congo re5 witli dilute Clill liy-* 
drooiilorlc acid. Thf roliol aoii wlaio..Q forimd V/as filteTei 
from. tJie s-olutioa aM recrystallizefl Ttobx ethanol. Two and 
fi¥€?-teatii8 .-''rniiis f'*0-) of thm .st.art.iiie aiaterlal Cii#:p. 61-
62.^, sized iri»p.«i vjas reeo"r«5»d. 
H'-'Wdeeyl Broialde#** fli© proeeaure umeA la tiie prepara­
tion of tiila eoonxsund was sirailar to tliat reported by Kama 
160 
aM M&rtel ' . A ot 301,2 g# fl*8 soles) of 4S 
0«iit uiobi Lt aoMj 55 al- of o<jiio«Qti«at©tl aalfiiric aeid, 
aad 186,g» fl,0 mole] of dode-eyl alcohol was reflt»:ea for 
eight bours. Mk aifluxti mal 100 ml, portloa ot Isydroteomi© 
acid, was aided aiid reflttxing ms coatiattci for twelve ho^iira* 
f'iie organic layer ms separateil, washed first ¥/ltli -coM eaa-
eent-ratefi smlfarie aeM, tliea wltli and finally wltli a 
dilate sodiais cartioaatci solution*, flie ortide proiiiet was 
driefi over asfeydro-as ealcimi. ©.bloria#, filtered aM dis­
tilled at 98»99® C0*8 mi*}m me yi«M was 237.2 g.» (94v0» 
m*BoAc-o?/l Mefeaptaa** TM« pmoeAme aeetl in tills prep-
aratioa was essentially tiiat deserifeed fey Uri al art. Gates,, 
aat Fraa $2m3 fS« {0,25 mole) of doiecyl braaifi© 
aM 19 G. CQ*25'aole| of thiourea, there was obtalnei 45#5 
g# (9ft--') of product J b,.»p#. 78*82^ {0#2 mi*),. . 
a^Mitroplienjl Dcadecyl SulfMe»* To 50- ml, of -an alcohol* 
i© solution of 3*7 &• t0«075 selel of sMlttii fefdroxld® there 
% «3 aMet 15• 2 C0».0?5 fiiol«| of tlodecjrl rteretiptan# fo the 
resulting solution of tiie 8oil« m#respti4e tliere was aMet 
160* liaiii ant lla^^el, Qm* Sjn* . Cell* .Tol, I, 29 (1941) , 
161..# U"j.q.«iimrt» GatesaM C..onnor, Qr^, Syti*. 21, 36 fl9.41)* 
im^ 
11»8 g# C0#075 ffiolel of _g»iiitroo-iilorobeazene in 1.00'jal, ot 
absolmt© etlmaol* After refluxiii,- for fo^nr hours and eool-
lag, tlie erystalliiie product was filtered from tlie solution 
and recrystallizei fraa acetone* Tiie produot obtaiaed fro® 
t^bis reaetion. 'was ia.«iitifi©4 as di-iodeoyl dlsiilfifi® hf siil-
fm- aualysla aat hf a aia:ea seltln.-' point determination wltli 
an aiithentis sactDle prepired hf the oxidation of toieeyl 
mereaptaa.. 
•Aiml* Caled-. tQT 
fh© siilfide was ol5talii#i, iiowever, toy refl-nxiag aa etli« 
anolie soluti of sstiim aercaptide prepared from 
10 g» ;|0»05 solel o.f 4o€eeyl Ei«r€sptan aM l.»2. g* .CO.05 g* 
atari) of sod lam ia ethamol aa€ 6 g» |0«04 mQle) of ^-iiltro* 
ehlorobe-imeae* Tlie oxitatlon of the mereaptan to the diaiil-
fide was minimized, fey rmmlng the reaetioa ia an inert at-
ffiosplaerc Caitroftenl • there was obtained 3»1 g* |,3^) of ^i-
i<id€icjl dis-ttlfide 'fHiP* aad S g.» (61,5';') of tlie 
©rude ^aitroptieayl 4oi.mjl sulfid©! ii.p, 45-47'®. After re-
er^«t®llizliig tli« ,pTOia0t trmi glaeial acetle acid, the 
jleM m,s g# 153#)# m.p* 46-48^» 
Aaalt- , Galefi., for S, 9.9# FouMj 
10«03. 
a-»gitroplieiiy3. Poae^yl Salgone,.'- fe a stirrei soltttion 
ot .5*4 g* 10.017 aol®} ®f ^-nitroplienyl iodeeyl salflte in 
im 
100 ml. of glacial aeetle aeM waraied to 60° there was added 
STO;pwls« aM witii itlri-ing 10- ml, of 30 peroent hydrogen 
peroxide In 15 ml» o-f glaeial aeetle a-old. Stirring was coa-
tinned for fifteen rainutes, aat.an additional 10-ml, of b.j'> 
4rO:".'';n peroxite was aMei» ffae reaction was iieated on the 
water toath fsi- fou? homs and tli«s allowed to cool* fJb.« 
eriid® praduo-t iaelt€i4 over m mnge of 5S*--62®* and was purif­
ied by reorjstallizatloii twrn. a,fesolttt® etiiaaol.. flie yieM 
was 4 g« {66>.>)| 11* p» 65^* 
Aaa.l» Caled., for Cj_3l!290|^HSi S, 9*01, founds S, 
9*02 and 9«05» 
A-^Sitrottlieiiyl Bodcc^'-i Salx'idc,- ?o a soltition of sotiitt 
©tlioxide prtpareii, Ijy tissolirlnj.!: l#?'s. |0,075 C>» atom) of 
soiltiia im 100 al» of ©tiiaaol there was adaed lG.5 ;?« l0',0-f5 
mole) of m#reapta»« The system was protected frm 
til© atmosphere by sitro'ion, m& il#Et s* |0*0?5 sole) of 
aitrou.lilorobfcns©ae in 100 si* of ethaaol was adtM, After 
Statiiig the reaction oa tlie steam Mtto for six hour®.» tbe 
soiittii clilorite was fillerta froa the war® solation gad 
irasiie€ witti etliaiiQl# Tw€aty-»f0iar grmm {9^^ I -ot tfae erute 
Biilfiae Cm»p, 35«36*.5®) was obtained fraia tlie cooled fil­
trate, fb# .product was re-orystallisei trm etlmnol yieMiag 
19»3 B<* Qt tlie p-are sabstaaee}. m.»pm 35-'36.5'^, 
Anal* GaXe-a, f® C, MSi 9*9* FomS; S.,. IS 29 2 
10*0-8 -aina 9»64« 
im 
^lltrophenyl Podeeyl Six anft fl¥©»tentlis 
grams iQ.*OZ aisl®) of ^-altropfaeayl •dodeei'l sulfide vms oxid* 
ized %Q tii« eorrcapojidin-; suXfone witli 25 »1. of 30 peyceat 
hjdfog©!! peroxil® using tlie saae- praceaijre- teseritj^et in the 
preparation of ^aitroflieayl. doieeyl sulfoae. The yieW of 
the^pm-e prodaet after reerystallization from etMcol was 
6*9 s#. (97%)$ Bimpm 46-4S®, 
m&X* C«lo4. fo^ 
9*05 ma. 9.16.. 
.ia~Aiiiao'pb.gayl. BofleeTl Salfone llytroelilgrito#* f©' a 
solu.tl.ott of 1S»9 g» f'0#10 aolel of staaaows elilorifte 
Arate in 20 ml^ &f emomntmtmA lirdrocMorlo ©cifi was 
adtei 6ml g#. (0m017 m^lml of ^nltroptieayl 4oiecyl stiJ,foae«. 
Tbe susp.easi0ii w&b stirrM aat w.am€a te 40-® oa tli# watei' 
bath, for two •fe-Q-'urs after wliiofe tia® tbe wascy, white solid 
wliieli foimed was filtered aat wash«t tree of tiyAro-ehlorie 
aeia %ifltli 0qM wa%®r» The emte protnet *0.0 siisfended ia 
e-thmr,. auA tli© aiiia« liberated %y sliaking tMe suspeasioa 
•wltli A 40 pereeiit soiioi hj-cirexia# solatioa.. After separa-
tJjttg the organic layef aa4 Aryiag over aahytrous potassiim 
cartJO.nate, tti.® aHiine tiySroelalorlde was pi*eoipit.a,te.d from, the 
#tlier©al solation hy tM addittoa .of &m equDl voliajie of eth.» 
.asolle-hydro:-:eii chlorlA.©., fli© yi®M wm 5 e* |S2|feJ-; 
143-3.44®'* 
Anal. O&led.. for Cj^gHigQglSOlj S,. 8»06., .Foana'S 
1S8 
8. 59* 
^AoetamMoplieByX godecyl Sulfone«- Forty grams fO«l6 
aole) of sodlwm ^-acetoniidobeasiiiesnlfimat#^^^ was Heated in 
100 mXrn of e«llQ©olve antil eciapl«t«lj tissolired., fo %hm 
resulting soltttion there was aided 40 g, C0^»l6 aole) of to-
ieeyl 'brcaiid-e aai th« stirred aM refttix«4 fm t«a 
lioiifs mA tben poar«fi iato- 500 al-# of iee*-«ater* The erys-
talllae precipitaifce was waolieil witli eoM water, 
aM finally reerystalliset from ©thaa-ol. fhe yield af the 
pttfe proatiet was 46*5 «• i79p} t a.f* 102-103^-, 
.Aaai« OalM.#.. fo^. 8.72# Foaad.! S, 
8»45, 
a^Aiainoplieayl. Sulfone#* A solution of 7*3 g# 
10*02 aolel of ^aoete,»i<loplie^rx toSecyl smlToxie ia 150 ifil» 
of 1»5 S alcoholio sodiata tiytroxid# was reflsixei for tliree 
bottre#. Yhe solatioH was allowed t© e©ol mA then poured ia» 
to 500 ml. of #oM water. fli€ white eryetalliae solid was 
filt€r«i, wasled free of Ms® wftla ©oM water, and reerys-
tallizet from ©titianQl# The jielS of tli® par® aainosiilfoa© 
was 5#5 g«J85f®ll a»P» 113»5-llif.®« 
Aaal, Galed. for S, 9»85. Fotmdi S, 
9.8f. 
2 t.S-PimfethyIpjrryl) phenyl Podecyl SuM^ne*- fliis 
13f 
pr®paretiott foil-awed the aethoa of liezelwood, Hugbes, aM 
ISO Iiions . A sixtttre of 3«5 g« (0-.01 mole I of ^-aminopbenyl 
aodeejl sttlfonc and 2»5 g» {0*02 iiolel of aoetonylacetone 
was heated at 120-125^ tor one honjf# 'file 'pT&§.\iQt was ex» 
traetei wltb ©thaaol, feoilel wi%li Ssrite, and filt#rei» 
Appro:£liiatelf 2*5 g* 17^1 of tM aaiiiiosttlfdiie 112®, 
mixed m«-p«| was recoirered from tb# mmtlom* A siaall -aBioiaiit 
of ciaterlai melting over a fange &f 45"»'fe9 was also oMalnM# 
ThB eaapottad *as suisoes-afttlly p3'e^i*e4 stecorfilag to the 
following proeMure, A solatloa of 5 S* t0.*015 aolel of 
aminopheiiyl dodeeyl .Sttlfoae and 2«5 g* {0*02 iiiol«) o-f aeet-
onylacetoa® in 50 al» of absolute etlianol eontainiag five 
drops of eott0«atrst.e€ Jiydraeiilorle aeld was refl-nxed for two 
hours* Tim cmie produet was obtainad hj eooling the eoa-
©eatrated alcoholie solutioE« leerfstallization from afe-
sQlute etMnol gave rise to k g* of tb,e pur-e product 
which melted at 49-50^* 
Mai* Calai-. for S, 7*93* Foundi S, 
7.95 aai 7»62. 
Cetyl Mer0a.i?t&a».* Tlie method of Ui'tuliart, Gates, and 
ConaoT^^"^ was used la tlie preparation of this ecmpouat# 
Fi'oa 76*.5 '€• C0.25 aolei of cetyl broiaide and 19 g« (0.»25 
Biol®i of thiourea th«.re was obtained 51 S* (70) of the 
product; b»p» 135'-140® {0»5 
140 
phenyl ttcxa<l«gyl. Salfiae#* f© a eoluttlo'ii of sad-
in® li#xa§ecfl aereaftide prepared froa 10# 3 g» •i0..04 sol® I of 
feexadecyl Bieroaptaa arM 1 g« |0#043 i5# atoaj 'of soilmn ia 
200 ffll- of absolute etlianol there was added 8 g. |0.«04 laole} 
of o-altrociiloro'beiizeae, fiie wdxtme was refluxei aa.4€r 
aitrogec for foor hotirs tiies filtered vihlle warn. .From tbe 
filtrate tlicre ms ot-tainei 14 g«- {92^1 of tlie product | .ia.»|»* 
49'-50'^» Eetrystalligatloa fro® absolute etiiaaol gave rise 
to a yellow erystalllae proiast wbieti melted at the saae 
teaperet^*®* 
Ami. Calei. for S, 8*45 • Found £ S,. 
S.3S, 
jl'-litropIieiiTl Hexadecyl fw«lire grams {0«10 
iE0l«|' ©f JO ^mmnt iiftrogea peroxld# in 20 til, of glacial 
ae«tlo acid was adtle4 dyoptiis© to- .a solution of 7*6 g. C0«02 
mole) of o-altroplieBfl bexadeeyl smlftte In 30 al-» of g-lae» 
i-al aeetic -a©i-d warned' to 60®# fhe solutioa was stirred for 
ose-^lialf Ji-oar, them -a seeoM 12 g» |0»10 aolel portion of 
liytooge.a peroxide- ia 20 ml» of glacial aeeti© -aoid was addeif 
aft€-r stirring at 6-0-' 0^' for om liour, th.e solution was 
oooletf,'- diluted witt water aM filtered. lyorfstallisatlon 
of this 'prodttet from etiiajiol yielded 7 C-85f®l of tiie jmre 
sulfo-ne| 64®*- ' 
toale Calo4» for S,. 7»7S, Found: S, 
7»73« 
Ml 
BsdeeyX _B-Bodeean«olilorosiilfonate ?fas pre­
pared hf gmtttallf aiding with stirring 33*2 g. C0»20 mol^l 
of 4©i.eojl aleotiol (Eastiaaa Koiak GQm tecbnleal g2*ade| to 
16»3 fiil:» {27 s», 0»2 tmlel of eulfuryl eiiloride ooiitaiiiefi in, 
« 50-0 Bil* tteee-neekeij roim<l*bottome4 flask eqiiipp«4 with a 
m«0Maieal stiyrei*, a tiicrmoseter, aii4 a drQijping fuaael, 
and. e0oled by MmMS of mm ice batli. 
Ifbil# TemmtmE the bytrogm ebloride frc» the abo^e 
reaetion hj teawlng a eari-eat of try air tlirattgli tlie iiix-
ture, dot«eyl -sulfite was pyepare-fi by the following procet-
wre.. To 6$ §• C-§,#40 a©l®-| of todeeyl aleohol tiieye was -
.grainallf aMeA wltli stirring 14»5 ml* (23 g,, 0».2 mole) of 
thionyl cb2 afti#*, Tbe afititloa wa-s- aocosipsnied by the @¥ol-
tttlon of Jaeat an€ thm ©lifitiaation of byfiragen chloride wfaich 
•was reraoT-ed frora tbe feec-tion a ear rent of toy air-« Dtir-
iBg tbe a.MtttQ& -of tlie first a-®^en ©illtliters of tb« tbi-o-
€> 
ayl •oblorile, a jftaetion teapeyatttr-e of 40-45 was.aaiii-
taiaied* The flask was ttieii by meaas of & wat-er batli, 
ani.after tk«- -e-oapl-it-e aMttioa of the tbloayl chlorit-e, tbe 
reaction was heatet at 80^ tm two- floors., 
Til® ernde-'-eliloyosulfonate »ms th-«n aSied to the sulfite 
anfi the aixture lieatea by me-aas of aa ©il bath aaintalned at 
142» Barkeatas .and Owens, I* &a« Cliea* Soe»» 56, 1204 
(1934). ~~ 
14E 
uaitil til© fro-tblag had ©eased# Thm tarry black 
seas was coole4, extractei witti 500 al» ot ethm , ud the 
extract boiled witfa Korltcj and filtei-.ed. The yield of the 
piix«t colo'rlees crystalliae eorapouaci iras 55 &• {63»4>}; ia»p» 
48-4t®» I'll® rskcltin • point reported ia tlie literrtttre^^'^ is 
4S.5®; 58^ p®roeat nt tli.€ p*oattet w&s obtninctl, • 
.2 >4« 6->Tgit)rOEiOpfaenyl DodeeyX Etheg» Allgj/IattOB P.eac* 
tioa with .D0ae07fl Tq a solution of sodiim 2,4t6-» 
trlbroao-piienolat© prefmrei frcoi 5 g* i0.«015 molsl of 2,,4,6-' 
tribromophenol ant 0»7 g* mol@} of soiim bydroxide 
im 75 Hi* ot etliaii:©! tlere wm aMei 6*5 ,§• CO'»016 mole) of 
to-a©oyl s$ilfat©» fbe soltttion was refliixet. for six liowrs 
and the exo'ess ctiianol rcxtiO¥€t by distillation# Tiie res-
iiue was taicen up la waebefl witfe a 10 p«jpeeiit so€i«a 
hydroxide sQlatioa, tbaa da'lei sver .anb-fdrons soaiarfl sul­
fate. After filtering .aM removlne- the solvent, the t&b-^ 
iitt® 1 recrjs^tallizet frm cthanol to a oonstiiEt melting 
poiat 'Of 43''-44®t. fMe field was 4»'6' g» (or;j). 
Anal» Caled. for B'r, 4^*09IFouM: Br, 
47.98 aM 4?.73* 
163 l*gei:.a<ieQaiiegtil.fgayl G.hloride»«• Into a solution of 10 
163.* Spra.-?u« aad loIaEson, J» Jib. CheiB*. Soe«» 59.. 1S3?' 
^1937),,^ ~ ^ — • 
im 
g» (0*§28 ffloie) of S«eetifllsotlii«.ronlam l^roslie in one lite^ 
of water eoolei to 15^ tlaeT® was batoblea eliloria« for ap-
proxiraatclj ©ne boar# fli© eurty white solid which forisM 
was filtered, dissolved la wasJaisd vilth a 5 peroent 
solium- bisulfite solution, then drlet over aaiiyflraas Botinai 
sulfate* After remmxi the exeess solT€nt.j the resiiue was 
scorystallizet trtm. petrolem ©tbef Th® 
yield of thm prodtist neltlsis mm' m mw^.e of l|.9-53^ was 6,5 
163 {72|<))» sprafjut# aat 3'otosoa obtatoed'from 70*80 pe^r-
t 0f the proSoet aieltlag at 52-53®-* 
flie Reaction laetigeea l^-Hexadeoanesalfogrl Caloylj|.e aM 
Btagem-e .in the Frescaee of ABhydrou-s Alualatai To 
a well-stif:re€ suspension of 3-»5 g* ,CO-»025 mole) Qf 'anfey-
4r©tts alimiiiuii ciilorlde ia 50 iil» ot -anliydrotts thicspfeene-
free benzene eoole4 to 10® there wao slowly added 6»5 E* 
{OmOZ .mole.) ot l-!exadaoaaesuaionyl elilorli.® atss-olvei. la 23 
si. of t%e react ion m-s stirred at 50^ fo^"' foof 
hours anA finally rcflaxM oa ths steam batli for tifo hours. 
After ieooaposlag the eom-^lex by pouring %lm -reaet.loii mlx~ 
tore into an Ice-iiydroehlorie add ialx:tnre, tli© l>eiizene lay-
«r was separated., ?#asl4P/cl wltii imter, then with a 5 percent 
solutiaa soAi-iaft' oa.rbonat«., .and fieri I;/ driecl over ariii7» 
tlsotts ©aleluia efelorite. Tbe p?oiS.-tict was ol}ta.ln«d by .recrys-
talliiatloa <jf the rssiiae froai aeeton© after removing tlie 
solvent hj distlllatloa taider reiticed pressure. I'be yicsM 
144 
o 
was 1,4 g* (19.2^) i ii.p# 58-60 . 
AHfiX* 0filodL» foy 8i»-75* yoiiii4« Sj Smh-* 
^*C.hIoroplaeayl Poaeeyl l-,.ther».» Soilim 0-oliloro.ptienolat© 
^ as prefarefi by tli€ aMitioa of 64 g* |0«5 sole J of £• 
chioropbenol to^ 300 al# of aiilif4»as etiiancjl ia wfelcb iX»5 
i. (0*5 'g. «taa| of eodlim Md been prs^iousiy dtseolvet. 
fo the res lilt iag solntioa tb,ey# was aiiei 125 g* fO*5 mole J 
of aMecffl teoalde ant tb# mixture allowet to refin^K oa %h€ 
stea® batti for ten faottrs* The softi-ei toroiii#© fomed dariag 
the react loa wm •^ernmei. by filt^atioa and %fagliet witli one 
portion of tiot ettiaaol# After eoa© cat rat tag tlte caatiiiiai 
filtfates., th# resi4tt« was tafcea up la etter# washed witM 
tte#© XOO' al* portioas of s 5 percent sMlaa 'hyaroxid© solu-
tioa,. tii#B witli aietilied wate^r,. mud finally dried over aa« 
.hy'te'Otts daleiaai 
ft-® ps-oAact was eoll#et#4 at 153-155 {0«4 m»H th« 
yield «s 115.4 g. (78^.); n^g 1.4970, 0.97308. « oaled.: 
B$mZ7* Foaaii Ml 8S..0S# 
Mai* Calot# for 0.^gH2^OCl: CI,. 11»J1, Found? 01, 
H,#7® &iid H-#62# 
164 
m'*'Mityo'gaie-iiyl Boa.#oyl Ether.- fo a solution of sMiim 
164. Wrmmh Potent 7^8%429 (1935) /Caeii. Xentr., 107. I, 
4367 (1936); £. A., JO, 15^0 
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a-aitropfteaola't© prepared fro® 14 g« ,|0..1 male) of g-altro-
piienol ani 2.3 g. |0*1 g,» ataal of soaiuia tissolired ia 150 
ial# of etlmaol tliere was 25 g,» {0»1 molej of dofieeyl 
•broailde, • fbe res-iiltinn mlxtiffe was reflttxea on the steam 
Ijatli for eight boiirs, and tli.e filtrate allowed to 
staufi In tbe ioe-toox for seTeriil boars* From th® cooleS 
soltttioa tbere f#as obtalnet 29«S g, CV7 ) Qt thm pitr® eoE-^ 
potiii.i wliluli aelted at 43'®* CTliis valmc agr€ed frith that 
poyt©d im the- llter-atar#^^^#! 
.a»Agiiiioph.enyl Dodeoyl Ether#* 1?o a .aoltttioa of 22*5 e» 
CO^IO mole) of staimottg clilorMe ditiytlrate In 150 ml, of 
conoeatrated hydroetilorlc acid tli€-r® was adied 6 g» f0»02: 
mole) of a-altroplieayl fiM#efl .etlier# The was 
stlj'rea at 50® for two hours,, tlien eoolei and tiie waxy*. 
white -solid, filtarea otf aa€ washed fre-e of reeldmal 'liyiyo-
etiloriG aoli. with -ooM water# fhe treatment af an ettoanolie 
solution of the prMiaet witli an excess of a, 10 p«re«iit -so4-
im liytro:acid« s-oly.tlo-a frodtteed tb# fr©-e amlae *fcieli mm .ex« 
tra«t@4 witli etli©r e.at arlM orer Botasslm hydroxide* 
After fllte-ring tfae aoltttlon aa€ -dlatilllag o f t  t h m  ©s:--
eesB s-olT®iit, tti-e resii'ti© was feo-i*ystellif.ed from etiianol* 
file yieM was 4»5 ; irupm Tii© amine hyfeociilor-
ifie melted gt 114'-13.5®«- -fiieee r&luem ce»es'po-a4et to those 
164 feport-ed in the literatttr® cited 
im 
i%e Reaction between ii"»Oliloroptienyl Doaecyl Lther aai 
BoAXmsi Antiie in imaQBla." An a'fct«spt was made to pre-"-
pa?€ m-«ai,aopjfe«of 1 ©th^i* tj, the , aaiaatioa aa4 f«ar-
rasgeaeat of o-o 1 o-ropMeayl. fisfieejl -etlieir, ®li« general pro-
e«dar# of Q-iXaaa aM Amfclaa^^'^ isms. foll'Swei.. 
•To 25-0. »l# of liquid asmonla contalalag 0«.3 g* of f©r-
rl-e eiilcsrid# there was gradmlly atSM with stlrrisf 9*2 g,. 
f0»4 g# atoa^ of tiuBly eat metallic soiliiau Stirring was 
eontiniied wblle 60 s» |0«2 male) of o-etiiorophenyl doteeyl 
©tbei' was «i4i«4 to ttie reaction ov«r a f«rl€»d of oae-Iialf 
hottr* llo ©Tideaees at a reactiQn ?#«re observed; liOT^ver,. 
the lilisfa-iiQleottlar w®lgtit ethmT was imsalafele la tfee reageat# 
The mlxtme wms stirred fsr an adiitlonftl hour, mn& th# 
exoess sodium aai€© ieeoaposefi by the eaiitloms aMltion of 
•sfflaoaitta ehlorid® to tie flaslc* After aHowlnii tlie aaaoaia 
to evaporate, tMe resitoe ms extrmctet with ether, and the 
©xtraot filtered fr#e of iaorgaaie aaterial, mshtsd %fitli 
water and finally dri«t over arJiyco'cus pQtmstum carbonate,# 
lire pa®sai5« of ©aiiydrous hydro'^en elilorlde into the 
€riet ethereal .«olution failet t© froduee an iBSslnble aaia® 
iiydroeiilorifie. flie fractloaal dlstiHatioa of the erude re-
aetioa prMnet gave rise to g* 17'#) of t.be starting 
aaterlal Cb»P« 159-160® (0,^ IMW|| n, ^ l*k$7Q} AAD a. fiseous 
165.. GilffiaB and Avateiaa,, £. Cbm. Sog*, 67«. 349 C1945)* 
Uf 
tarry residue from miiloh no definite product ooiiM toe isol­
ated#, 
Tlie vemtlan mm repeated aecording to the aliove proeed-
ure with 30 g« CO* 10 mole} of 0-e!iloroplie.ayl dMeoyl ether 
ia 150 Mh* of tolttene m a,.solvent.. Tweatj- and eight-tentbs 
grmm |7C^|. the original etber was reeovwea Ib^p. 153«-
156® (0*4 mm*)t 1*4970). 
A t-tiiri attempt to prepare- a-aiciaoplieiiyl clodeeyl ether 
-by way of aolee-alsr r®arrmiie6aeB.t was mde in whieh 15 g* 
|0.»05 mole) of o^-olaloropti©ayl dodseyl •etliei' dissolved la 150 
ml., ol* iletbyl etiier was meim I'll© hif^ .laoleeular-weigtot 
caapoiiad vms soluble in this mtxture, boweverj none of the 
amlao eompo-iiiifi eoalt be ls-oiate4 f^oia tie reaotioa#. Ten 
grams iSTp) of ttoe- pare start in, t aaterial 153~1&3® 
20 (0.3 M«.); n ^  1.4965) recovered fro„ the reaotian. 
A, lam fteM of tb# re rrssgeiieiit product, nas obtained 
when the anaioaolysis of 23 g,. |0.,07B aole) of ^-dliloi'optieiiyl-
doflecyl eth®i? was earrlM out linder li i. pressure conditioaa# 
Wrom 16-1,3 £?• of the eraAe imterial reooTeyei from tbe reao--
tioa tliei*@ ms ototalnet 3.,.5 g* C20«4f^) of m--9Jiiaopli«iiyl do-
deeyl etlier hyftroe-iilorld®# fhe -pr-QAmt aelt®€ at 114-115^ 
aiid showed ao depression of melting point wbea nixed wltb a 
saaple of tii© amine. hyaro«lil&fide preparet by thm TeQ.mt±on 
of, ffi-iiitS"Gpb.eayl Seaeeyl mthmr.m The, ideattty of tli« aai.aa* 
ttoii-re.a3frmng^erteiit prodmct w&s furt.he,r e®t.ablislet by mixed 
im 
melt 1/1 ;tn6itions OJI tlie free aalaes 
. , Q 
and theii* acetyl dcriTOtlves in.p». io Ko d-epressiO'ii. of 
"tlie sielti'iiig point tias .otes-ervc;d in eitber ca»e« 
Approximately 11 g. (4%) of the initial" 23 g* of Or 
eiiloropJieayl AoAecyl, ©tter was r-eco-reret Ca^ l»4971l* Tbe 
yleM of E-aiiiinoi)iieiiyl dofieeyl etter hydroelilortt® baseS o-n 
the original. 23 g, of thm starting material was 15^« 
AtteapteA gre:p.&i*fttlQa of fgiphegFlthlos 1 laaal tmm -fri* 
pheaylsllanol*" AnbyArotic ljytFO=g«n @.alf4de fmm passed into a 
ttoltttlom &t 7#..0 e.« |.0-»02$ aolel of tripLf.nfl.stlancil Im 15© 
al. of etlier ofer a period or fotir hours. # After reaovlag 
tli.e exe€®.s .-solvmt-,. tli© original silanol ms recoverM auan-
titatiwlj fsixet ra»f*|» 
A'fc'teaptgi Pr^pa^atiea of. 1?ripl-teaTlthlosilanol fTmi Tvi-
•pticnylctilorosilane anfl Potaasima ll.yctrosu.lflde,*' Tripbeayl-
•clilarosiiame was prepstred by smtarattag m solution of Z7»6 
ff. (0,1 Bolel at tripiieaylsilanol ia 150 ml., of etiwr witli 
anliydrotts kyt,ro,;eii 
After tlie ^eeOTal of the excess tb.0 prod'.iict was 
tiSBO.l¥e4 in. 15'0 nl. of ben^ese mA tfcie resalttag solatloa 
166. (a) Bloxin-i, J. Cricr^, Soe., 22» (1900); {b} ftraus 
.and Rosen, f7 Soo#» 47« 2739 Cl925)» Hiis 
. proccfturc for prcp^iriEg iriprieajloiilorosilane hr^a bsea 
recently pioillfied hf Hobis. Unpmblisiied .studies. 
im 
was sddei to a smsseuslon of potassium hydros til f it! e preparM 
in hemzene from 4 €• iO.l §• atom) of patassittii and hySrogea 
l66s 
sulfide eecorfi-iii-n to the pi'meiuve of Bloxaa - • mix*-
tme was refluxeA wltli stlrrln': for twelve bottrs aad tliea 
filterM, After Teraovlag tiie exetss sol^eot by distilla­
tion, tbe yesltee wms rterystalllsei frooi petraleiim etiim 
77-115®! yiaMiag 21 g* i7^,->) of tJie .lapwe startiBg 
laaterial Cai«p» The q-ytalitatif© test for sulfur ws 
aegatife while- tlmt tor eliloriae was positl^©. 
fhe React ion of ^rtpfcenylojilorosilmiie with Tlitooree*.-' 
(IJ A seltttion of 7.3 g^» |0.»Ci25 aolej Qt tripiienylelilorosi-
laae and Z g, (0,025 a©l€| ©f tbiauTfa la 100 sl« of &t.liaii0l 
was r^tlm,9-& fop torn boiirs* 
Jfroia tlie eool«fi solutloa there was oMalnefi 6#.5 e» ot 
an ttaiicntifiea sttlfw-free soli4 melting awmr a rang© of 55 
to 60® ant approxlsatclj 2 c> of a prota^^t tiUleh melted be­
tween 175 ani 130^. fhis hi,;h lilri:- uaterial was Identi­
fied m tliloure-a. by s Blx«d melting point with an aiit-lieatie 
»aiipl©» 
f2| 4 sttsp«asiom of 3 f5* :C-0»01 mole) of tripbeayloalo^o-
stlaae and, 1 6;» (0,012 aole| of tliiotirea la 50 ml* of diox-
aa® was refliix#^ for four licjur^, It'he rcaetloa cilxture vm.B • 
then Blade alfealia© by a 10 pereeat eolatioa of sotlaia hy-
•firoxMe, stirred for oae-Mlf tioax, aEi tlieo filterei# Ae-
150 
Mifieation of tbe respiting filtrate gave rise to a small 
aaount of material wliicfe after reerrstallimtion from etton-
ol rn^ltet at 113®. A positive test for sulfur was obtained, 
biit furtlier c 'aetcrimation of the ooapottiid vmrn preirente4 
by the iiisuffiel«at mmmit of iiaterial# 
fh© Eeaetioa £f frlpligiijlsllaa® wjtli Sydrogal"' 
fia® «•» la tIcti of the peouliar react ions exhiljited by tri-
pliesylsllaiie toward organoallcall ecai.pouaAs and eertaia inor-
gaaic salts of the alkali metals, aa atteapt tmm aade to 
prepare tr Iplaeuylttiiosilaaol fTmi tripheaylsilane and soAim 
b.yi:r©»tilfii.e* 
SDdiuni hffirosalfloe ttas prepared hf sat••orating a solu-
tioa of s.O'Atmk et&oxide, prepared ffom 0*.25 g» {0»011 g« 
atoml of softiua and 25 ml# ©f etMnol^, with hydro-gen aul-
fifte. To tli© rcsultin;:, solution tli«re was aMed 2#6 g# 
(0*01 molel of t.i*ipli.eayl.sHane aad th.@ solution refluxed for 
two hoars* 
A QTu&e ;prot«0t aeltiag at 55*^ -was obtained after ii-
lutiag the solution witlx 100 1. of watef* From the r«orys«-
tall izfit ton of tliis saterlal iToa etteaol, there was ob­
tained 1#7 E* i53%) of a proittst meltisg at 65^ aM a smll 
QiMntity of material which melted at 220®# The higher melt* 
ing protttct was identifitt as lieaphenyldisiloxaae "by e 
mlxet-«eitlii|f with an aiitlieatic saople^^*^ whereas tiie lower 
aelting oompottnd was 14entifiM as triphenl'letlioxysllaae by 
151 
an analysis silieoa* 
Anal* Calci, for Cg^HgoOSls Si, 9*21*. foandi Si, 
9.36 aiia 9^7** 
16-8 friptieiifietiioxfsilaii© was prepared toy Polls ffoai 
trifiienflo.iilorO'Silaa« .and ethanoli,- Howev-ei;, no constants 
fQT tlie ooiapoimd werm report td» fii« eonpo-imd has been re-
169 
cent If prepared trQm tetraetlioiyslliiii© ani pbenyllithitia 
tills protmet was ideatioal {aixed with the aaalytical 
sanpl© obtninei by ir t. &hmm p3*ooedttir«» 
The Beaetioa of •friphenylofclQrQsilanc and Hyarogem Sul­
fide in Sithaaol** Bi a f^xTttieT attempt to prepare triphenyl-
tliiosilaaol, liyarofjen sulfite was ^ssed lato a solution ©f 
5 g, (0.»Q17 mole) of triplifniylelilQrQsllaite %n 100 ml., of 
gtbanol tm^tQUT bottrs. 
After ©ODO eat rating the resaltiag solmtion aaS oooling,. 
O-3 g,« of. a proAttct meltint^, at was obtained. Thm 
prodttot »elte4 at 63® aft#r.Qae reerystallisatioa ftcn etli-
167 • Ifopublislied i^ork from these- latooretv^ries toy II,. 
Meivia. 
168. Polls, B«£., 1|, 1012 113861,, 
169 ». Clark, 1{. ?•-],, Do-eto-ral Diss-ci'tatioii,, lona State 0ol«« 
ler,t, 1946. 
* The analyses for silicon 'were run according to the laettiod 
of G-ilmaii, Clark, Villey, anfl Dlehl, J* Am* Qhem, Soc»« 6S, 
2728 (1946). 
im 
aafi a depression of 3^ ia th©' e It lug point vms 
st-rf©fi wMii this laaterial was sixei with, tbe attthentio 
saaple of trl;pliearletbOTysila,ne# Sutosequent attempts to re» 
csrystalliz€3 the laaterial geTe rise to aa insolable erystal-
line saterlal iieltlag over a range of 192 to 197^« 
?h.e React ton between Trlphenylohlorosllaoe eafl BoAlxm 
Hydrosulfiae in bttaanol*" Sodium iiyfirosalfMe was otetsiiiei 
by sataratlng a solmtion of soAlon etboxide prefaced fT-m, 
0.3 gm .C0«-0i3 g.. ataal of s©dium and 50 ml. of ethanol trltli. 
auiifirom® iiyttrO'-;eii Three .grems f0,»01 laole} of trl-
pfieaylchlorostlane was aM the mixture for 
ttirfce iiours T.iiiie liytoogeo: sulflfl© was contiaaottsly passet 
into it.. 
After reiiovtag tlie ineoloblG Inor^^anic laaterlal 'bj fil» 
t$atli3n» th® QQlmttm was eoueentfatM aM eoolea. There 
v^as obtained 2.5 g. of a sulfur •"•free produet whtcli melted 
betf.-e^ii 58 aM o2 * leerystallizatloii of this matefial gav-e 
TX&e to a ssiall amaaat'Of tripbenyletiioxiysiXaae 63-
65®., mlxet • 
the Reactioa "oetweea frlT>heii?/lB 1 laae mA jtassjiBi H-y-
•arosttlfiae iB Etber*- Potassiam liydrosiilfifl# was prepared by 
pas-siag anbyfiroiis-' iiyarogcn sulfite into a sttspeniion of 0,.4 
g., (0-.»01 (g« etoa.J of 'potasBiiaa In 100 aX, of etheT* fo tiie 
resttltiag suspeasion there was adi«€ 2».6 .g# f0..01 .Biolel of 
triptienflsilan®, aM the Miixtwe was stirrefl. at roos tempera­
ture for t-R-eatj lio.ars. Ttaefe was reco-Tereft from the reac­
tion. 2.2 g. 184^) Qt tTlphBtifls%lmiB aad mlxefi m.*p. 
46°). 
fbe silaU'e %ma T-eeowmTmA quantltrntively after lieatlag 
directly wttli patasslim liytrosttlflde at 100-® far foni' hoursm 
Attecipte4 Rednotioa of Triphepylsllanol»- AM attempt 
viB.3 raa.ie to prepeye triplieiifisllaae by tlie reduction of tri» 
ptienylsilaaol acooMiag %& the prooe-iui'-e .teseri'bed hy hoi jw 
aat 
A aixtiire of $ g* iOm-QlB mol#| of trtpli.saylsll&nol,. 60 
g« fO»44 aiolel -of anbydrous sine elilorlis, aa€ 30 ml* of 
etiian©! was heated fos three hours#' The mixt'Uye was then 
pour«€ Into XOO ml. of water wbereupon a etioky:, seai-solM 
mass was oMainea. fto fieflaltS' product eoaXi, be isolated 
frora t n erade Bilxture* 
A s€50oiid feastioii was raa aecoj'dlng to tlie above pro-
0e'<l«r« excfjpt that the reaction mixt-tir# was extractea itlth 
ct,i:cr aad dried anbytrous sodlua smlfate* After remov-
170* (a) Doli'^ov aM Toliio¥« 7iiiir# Obshohei K'hiiiu, I, 91 (1931) /C.A., J5, 4535 Tl9 Jl)^Y ivhen smalT amounts 
of zinc chXorlde were asod, tri-nliGnylethoxysilane I'las 
iiiolatrd f"ro;;i t':e? reaction. InsHpe.ruble oils ncre ob­
tained v/hen a larrTc cxoess of zlm clilorifle vmB m-
ployed, (ttepubliaiied studies by O, L» Dunn ami G-# If, 
li, Saart,) 
im 
lag the excess sol¥©st, an attmpt was made to Isolate the 
profiuot liy frao-tionaJ. distillatioii» Blooe of tli<s silaae was 
obtained.#. 
iitteapted l^eparatlon of friplienjlsilyX ^SSMSSSSSl* 
.foaete»- Tb.« geiwral setliod. of synthesis of B-t0iuenesiilfoa-« 
X7L Ic a«M esters described by liarvel aacl Sefcera was fol-
loveA in t-liis reaction* To a solution of I3*g g» |0»05 
mol©| of trlpiieaylsllattol im 15 •.8 g-. |0«,2 mole I of aahyirou-s 
pyrldiae ooolet to 10® tli®re was graiaally mA&eQ. 10'.*5 g-* 
CO,.©55 solel of ^-•toltt.en«5sttlfonyl ehloride* After tt# addi­
tion was ©ompletefi.,. tbe reaetlon was stlrretS at room temper-
attire for tttree &o.iirs aad tfeen poured into lee water, Tli© 
cmte, gimiiy mass ototaioed was reerystalllmeji from a mixtur-e 
of henzem^ and petrole-t® ether (l3»p# 75-115®}* Twelve aM 
fiire-tenths ip'ams. -(flfi) of the original triplienylsllaaol 
aixei ®,p,) wa® reeoveret,. 
fhe eater was not obtained after running the reaction 
in yeflaxiag berimeiw« 
The Eeactloa toetwcen Ygj.plaeiiFls i lane aad Bodlum ^fol* 
uca< sulfinate," A suspe.nsi^->n of 2*6 g.* (0.01 mole) of tri-
piienjlsilaiie aad l-t,8 g* CO•01 aol«l Qf sodiom ^-tolueaesiil-' 
171* rarvel and Sekera, Org. Syn», 50 |1940)| 1# Am* 
Cfa^B.. Boo., 34511935)7 ~ 
xm 
fiaate In 50 iil». of "bem.Krxt was reflusefi with stirrlag for 
six hours, file iasolttble iaat#i'ial ,was r©i*a©ire4 by filtration 
aM ifientifieA {aidttloo product, wltfa toeasslacetoptieEOiie, 
mixed ia*p..J m sMluxa uenesulf iaat.e* There wss .also re­
covered frmi. tb© reaetioa 2 g* l77tJ| of teipti.eaylsllaBe Cm* 
p, 46^, mixed ffi#?,!.-* 
A siittil&r r#aetion was attfinptec! la whlob soaitisi 
tbiocrcsolat® was iia®4 in plaec of tii© correspoiifiiBg smlf-ia-
ate. Tripl:'eay.lsilaiie was recofe-rea frcm the reaction., 
The Re&ettoa. between .Silicoa fctgaehloiriae ana SMligi 
ai«^l'Qitien..esttlfisate»* A BmptmBlati of 31 S* iO*X7 .a.ole.| o.f 
imlTtrisei .s.oti.uia g-tolaeiiesulfiiiate aM 7 g#. C0.*042 imle) 
of ••ptlieoQ tetreekle^iie la IJ-O' ml*, af benzeae was sti:rrei 
at rooTi ter.^peraturej tor tt'.'enty-rour hours, fyoa ttiis reae-
tioii, there was ree.overcri 29*2 (94-) of tlie orisiiial sod-
xu £-toltt.©ii©6ttlfliiat.e, fli© reeovered salt fomed an adai-
tion py.&ftu©t .with toe nz&laoetoTJiienone ifhlcli was ideiitleeil 
fmixed iiop*} .to ttiat .obtaiiied trim tbe ketone md. an aiithen-
tic soluble of tiie sulfinat## 
In a fm*th.©r att.siipt to pre.p&re tripiieiiyl-^tolyisal-
fonylsilanc?,. 2.2 g. |0»01 itolej of tripbemylcJilorosila.ne and 
1,.8 g» (0.»01 mole-| of eodiua ^tolti€nesa,lfin.ate in 50 iril, of 
tolue.»e \ms refltcced for si:^ iiours.. fhe imeliaaget .soditBSt 
sulfinate was rm-o-wswee,. flaantitfttt¥«ly frm the reaction.# 
im 
AttcfApteA Preparatjloii of f'ripiitmFisil?!-! 3-flrojaobengeii.e-
Sttlfonate,.^ A ansp^tisioii at 2*9 e* C0.#01 mole) of tripiienjl-
ebio^osilan® -and 2»5 g* {O»01 mole} of sodlam ^-bromoljeii-
zenmultQm&te ta 60 ail* of b.eiiF,8H€J was reflttxefi for six 
hoars. Tb-e original sottwa. sulfonate was peeoTerei QU.aii.ti« 
tatiTelf from tbe reaetion. 
Attempted Preparation of 1:rIpbenQlylr;ieroaptosil«> 
ane»:- Sodium ^tliioeresolate was prepared ia 50 lol* of bea-' 
mm from 1-.3 g« |C3»01 sole) of ^tlalo-oresol asd 0»25 g» 
f0,011 II* atom) of soaiffla, fo tlie resulting suspensiciu 
there «as aMe4 2*9 -g* CO•01, of triplieKyloiilorosllaa# 
aM tlie mixtttr® reflaxet for'twc^ntY-fotir • hours.. After re-
Biovlng tl-e iaorgeBic. laaterlals fr-oai the s?eae.tlOB, there was 
oMained the unreaetcd tj'ipiieaylo.li3.orosilaiie {.laixed 
Tripiioiiyleklorosilane »ras r€-oovered aft-er reflaxlng' 5 
g.,. |0«02 «ol«} of the aiaterlal witii 5*.l g* {0.025 Molel of 
j-'tfaio:0re.aol ia -toeiisene for tlw&e hours. 
Atterupted :Breparatloii of Yetra»»ii"d.oaecyl®iIaae»-*' fbe 
pro-cfitare for tfeia' reactioa foUowed that deseribed by Post 
and llotrioheT^^^' for the preparatio.B of tetra-n-butylsllaB® 
trma p'.eny3Mwsmslm& teroaiie ani tstraethoiysllaiie* 
' n*D.oftecyi;.if: -nosima broaifi® wes prepared, from 25 &• 
172. tost. a»t Hofrictiei', £* i)r, Chm,, 572 fl940)« 
im 
f0,3.0 mole) of a~clot«eyl teoralda aa:t 3 g* f0.125 g-* ataa) of 
magneaim la 1$0 ml, of etlier* Tb® jleld of the organomet* 
alllo c-offipouni aeteTBlnet "by aeM titration was 79/S» 
fo the resulting solution tliere %ms slowly added 4»2 .g* 
<0#02 aole) of •fcetraetlaoxysllaiie la 25 al« of ether. The 
reaction was reflttxet for six homm aft#r tiiie GoIqt 
Test l-o» f®r tAe ofganoaetalli'© eospo^imd waB negattv## 
Sttbsequeat to^ bydrolysis, the etfaer layer was?, separated aad 
dri®d ovmf aidiyaroas sotlas salfat®* 
Tbere ms obtaiaed frmi tlie reactioa 2 g» of a waxy 
solid wliicli aelted Deti.eea 47 -aiid 50® aM a viscoas oil 
wliloh oquM m% he distilled* 
AttemptM Pg'eg^stloa of fgi*iir»do€.eo'jIihegrlsilaae»* To 
a aoliitloa at ^.0 J mole of a»€od©eyli.aii,g«siitta bromide in 
150 »1, of pre-paifed from 25 g* {0,01 mole| at a-do-
doeyi tecxaicle and 3 g» f0*125 E* of mgnesiurA there 
•was gradually 3,.6 ml.*, •C5#3 €•» 0*031 mole} of silicoa 
tetraelilorite 1e 50 ml* of etbei?, file aM It ion was aocom-
-1 ^ie4 by a sli.iiit reflating of tlie solveat and tlie form-
tlon of a white precipitate., Coloy fest So. for the 
orgaaonietalllo oompoant ims iie.?;atiT« after th.e eaaplete ad­
dition of tile sil4.0o.a totraciiloride., 
Tliree-liaMr©.dtbs of a mole of ptieEyllitliiiia was then 
addeti, emd the reaction w&b stirred at room te p eaticre for 
' im 
twelve lio'iirs.. i-^er hirdroljals by the lisual aethodj tlie 
etlier layer' was s-©parat.e4 and. 4ri'«d over anhydrous scd tuca 
sulfate. The fraotional distillation af the resicSue after 
rciaovi the excess .solvent gav-e rise to tlire-e prociuet-ss 
(1) 6*7 .g* of .an oil bo-illng at 58® { 0 , %  om..) aM 214-215^ 
' 20 C760 sm,}; n ^ 1.42351 {2| 4 g.» of a semisolid mate'rial, 
btp, 170 to 174® 'iQ*03- aim#); e.M |3) ?»5 tg* of m resMsial 
oil ¥iliieh ao..uld not he distilled., fhe jAysiO'e.! constants 
for fraetio-n (1| c-^iresp'OMea to tliose glv«n in t&e litem* 
tQie n-.docl.e.©aBe» Heerystalllsatlo,E of tli-e seo-on4 
fraction. froM rthenol gave I'ise to 1*5 g» of a sili.coii-ft?e® 
pTO&uGt ifhieb. melted betvx-en ^ 47 and 50^ and wlilcb was .Ifiea-
ticaJ. iiilxet a.p«.| witii tfiat otote.ineci fr<m the reaotlon of 
n-dodccyli-itin-lesiiii fercaaMt wltli tetraetlioxy'Silan©.. 
Attci'fipted PrepfeTatlon ot TTl^Mrto.es&^QOjl-phe'D.jlBi'^ 
To 0«097 mol« of n~liexate«yliiafpaesi«i teo&iide'premrM tT€m 
30m3 * (O^l laolel of Ji€?s:a4e'Cyl broialde/and 3 g, 10,125 g* 
atoi:a.| of aagae-sirai in 150^ »tl* of, ©tiier ther-e was gra.du.al.ly 
added with stirring 3»9 ml, (5*7 €•» -0*05 molel of siltcon 
tetmclilorici,© in luu lal.* of,etb®3?» Ittring tbe addition the 
•SQlvant reriuxecl slinr-tly and a '•wliit® crystalline? precipi-
173» "j5cils"tcin,*0 "Htmabuch dei- urna/i-isciien Choruie" Viert© 
fiuflere^ Band I, ¥erla{-: von Julius Spriiir.-Gp, Berlin., 
lyifs }>. 171. 
%m 
tat© %ms foPiied* After tiie complete addition ot the etilor'-
Mc, Color Test Mo» was nejTatl¥#» 
After stlCTinf tlie mixture foi* tire boiirs at rocjs tda-
peratttre, 0#03 of a mole of pheiiylilthitia was added anS 
stirriog was «oatliiii®t a.t room tea.peratiii'e for twelve hours 
aftei* ??faioh tliae hydrolysis was earried out in the usaal 
aaaner# fliere ms oMalned ffam tiiis reaetioii, an ether la-
BOlubl% siliooa^free soll€ at 6?^ laM. an oil vftiiQh 
solidified at a temperatmre sli'.rhtly below room tempemtur-©* 
fleltiier prodaet vmm oliaraoterlzc€-» 
im 
IWm MSCUSSIOIf 
.A* Metliod of festiag 
TM phfsiologieal testing of most Qf tlie ooapounis pye-
parei durliig the dours# of this ioTfestlgation was conducted 
by By, tMy P,# Yoaaaas of the Ilofttiv^eBterii Medical Scfeool, 
Ciiieago, Illinois* l%ara®e9logioal reports on many of tlieae 
products are presently unaTailalJlei bowevei*, slgnifioaat re­
sults will he iniiaatei wtoerevei* pos-sible*. 
EetMois at t«58tiiig aynthetlo agents on avian malaria 
h&we hem t!io.rou.g.blf r€'9't©we€ toy Tolrtian^^^ aafi by Fulliiart^^ 
A somaary of ia flyp aat in vitro aetlio^a of testing poten­
tial antitabcrcalous oompoaMg liss. •been presented by Mas-
ale"5. 
B» Glialeoaea 
Tlie me of ohaloones as efeeiiotlieTapetttie a eats bas 
been relatively aBinvesti.-ateo,. Geiger and Coaii^ Mve re-
174.. Tolman, L» L*.,- Doctoral Dissertation, Imta State Col-
la ?'e, 1945 • 
175« Massle, S, P., ©o.©toy«l Dissertatioa, Iowa Stat© Col­
lege, 1946* 
Mi 
cently re-Tiorted that ohaleone (I) and the structurally re­
lated £<^,j£-iiii.saturated ketones, aeryloplienoae |XL.IX) aM fur-
faralaeetopheaon© ©xMtoit baetf?rlciiio aM fungicidtc 
activities comparable In many ingtaaces to those nhown by 
the antibiotic substaaees elavaela il.l| anfl peinloilllc aelfi 
These aatarally ooeurrlog a.M synthetic agents .jjossess the 
©oflaioa uasatttrated groupiag a structural unit 
which is biglily reactive totiard the salftiydryl group ( s e e  
pp. 3 to Si* Since the sigRifieance of sulfhya^yl corapomids 
In tlie living system has heem amply demonstrated, it oao. b-e 
logio^allj asrsuaed that these oij^-'Onsaturated ketones produce 
antibaot©rial effects by eoiabiiiliig witli oertain sulfhy^rjl 
sjsteais of tlie living organism# 
•rii.e-se speeIllations are to sorae measu]?# supported hj re-
salts of the ^ vitro antitubercttlous testing of certain ia-
tersiediat© chalcones prepared during this study and in earl-
ler iRirestigatioiis in these laboratories". 4-5iaethylairi-
liio-4*-'ffletlioxyeiialcc»n€ and 3,4-aetiiyleaedioxyehalcoiie were 
(LXl). 
OH - 0H H^e ^e.«Gii 
II II ^1 I > 






found to 'be one-Mlf a® active as the refereaoe eoiipound, 
ji,£*-diaiilnodlpiienyl smlfone, wliile 4-met]ioxy-4*-a0etamido-
s 0 halo on® ' was of equal aetiTity* 2«Ghloro-4''-aeetaiaidoolial-
8 
con© mm as •Botirm m %hm referemoe csompoiiM • 
fhe releti¥e ease of preparation, and the great reaetlv-' 
itjr of the etialeones and cmtmln of th^ir heteroeyollo anal­
ogues suggested tlietf me as intersieaiates in th€? syntlieees 
of oompoimds of poaslfele medicinal 'Tralae. The method of 
Claisea^'^^ was coaveaientlj eaployei la the preparation of 
the £^.,^~misaturated lcetdJi.es, fTcm 0.10 to 0,15 mole of the 
apprapriate aMehyd® anfi nethyl aryl Icetoae ilssolTed in 50 
to 60 inl, of €t!ianol was oondfetised In the presence of cat-
alyti.o aao'unts of soiium methoxldc» .I?ro€uets of high purity 
resulted from this procedup© la yields ranging fro® 80 to 96 
percent (Table If|., la these saall mns tb.9 .laetliod of ICoh-
ler and Chadwell^77 tn w,hleti t^a«cj«s 10 percent so-dium hy­
droxide is used as the coMeasation agent was found to be 
slightly Inferior to the alj0ve procedare# a loti yielfl {44 
percentI of the ansaturated ketone was obtained from the 
eoMeasation of metiyl 2-;pyi*idjl ketoufi'in the presence of • 
aquc^oas 10 pere«e.t soaitio liydroxide. The eonteasatian of 
2«ac;.:»tyia.i'beasotiilO'phene wltli benssaldeliyde and witb £-dl-
176, Olalsea,, Ber.., 65? (MS?)',. 






1 , 1* ^ m»D* Anal, or H©f 
. 18 12B im 
'lriCI%)2KGgH4^ £-ClGgH^- 94' 140-3. 104 
;£-Ce.^lgI%H4-1-eH^OOgl^- " 3f' l^f ' 104 
G H - " ' H K- ' • 44® • fS^  110 
# S . 5 4 
• ^ .. ^3.-2 112 
2-C^HgS* ^-CH^^OCgil^- as,- lSS-*4 ' S, 4#84 4*.ei 
" . '^ -OlCgH^ - it®' 16S "SI, 11.94 ll.ff, 11.91 
4-C H N- iS.' la® 1, i,.03 ««SII 
^ - f ,.i . 9 6 
OA*" -' - ®-Oit>®as&o- «a® 154.5* i,' • lO.lS 1®»04, »*S7 
® thienyl- 1S5.5 
j|-(CH„)ol0«%- S-Dibenzo- if® l®3-4 S, 8«fi , 9#0g 
• thienyl-
C6H4nHCCGH3-£ 8© . glO 1, ^ 9.03 9»1S 
W^g€!g%- l-NHgCgH^ - ' -SS liS^ f M.,  ^ il*-ff • 11»94 
I a) 10^ B^ixeom sodium hydroxia© was ms«i a# feh« ooM#asliig 
agent. In all other oases 10-% soitma a#tliox44e la 
laetlianol x^as ©mployed, |fe) Reported ia»p« 75®» 
m Eecoiidary condensation pTOimets wer® forM#i« |4| fh® product 'was purlfisd hy Aigssting *itli toto% ©'tliyl ao®'» 
tat#*. rt | e )  f ^ e s . «  y « a # % l « s  v m m  m m  4 0 ^ '  m i ,  % h @  w © ! - ®  
•s#parat®i oll»» 
xm 
BietliylaniiBObeiizaMehyiie resulted in cotaparatlTely low yields 
{62 aii4 57 percent, respectiTely) of corresponding 
unseturateel 'Iietones, Becans# of the limitrsd soluljilitjr of 
2-ao-etyldibeii2o-tIiio|)lieae la ethanol, tliese reactions were 
run at 40®, a eondltlon favoring tli«j fortapitioa of secondary 
f rod. nets. 
Certala difficulties were eneounterei In the Drepara-
tion of claalGone types derivei ..frda 2-quiiiolylalcleiiy4c3-, Al-» 
thousgb the eoMeasatioii betvieeo ^•raetfeoxjao^etophenoae and 2-
qiiiaolylaMehyde proceeded saootrily ISS pero«nt), oaly 30 
perc«nt of t'h« unsatttrsted Icetone aad a o.onsid©ratol« ®aount 
of • insoluble aatepial was obtained fraii this aldehyde and ^ 
eiiloroaeetoptieats-iie,. M«tliyl 4-Qt4iJiolyl ketone and 2-(nitii-
olylaldeliyde reacstefi to yield 65 percent of the desired con-
d«asstioa proAmet ivliicii was sBaringly soltihle In most of the 
oomraoB organic sol¥€iits, 
C« Tlie Sttlflnto Acids 
The sttlfiato aeMs aM alfcall arylsulfiaates used im 
tills gtuwly were ia general prepared fey Icnown prooeittres^®^*'^^^. 
However, lithiuiB, tenzenesttlf inate aad lithium j-dimethylaa-
inobenzenesalfinate were pre'pared ia 76 eat 74 -percent 
yieMs, respectively., toy the aetioa of anhyteous sulfur di­




^ ^ ICi-ljIgtlC^H^SOgLi 
AltliOttgh the syatiieses of iMgnesiisa aryl- or alfcylsalfia~ 
ates from sulfur siio:^i€e and Grignara reagents is well 
kaown^7tjl79^ tfee present synthetie application of aryl-
lltliiim coiapottuds has not beca liei-etofor® reported* Ij an 
8 
analogous proeeture howeTOr,. fullMrt ototainei a 60 per-
oeat yield of lithitai £~4iaetiis'lamlaotliiopheiiolate ffom the 
aid it ion of salfuj* to j|-aiiistliylaiaiaoplienyllitiii«ffl» 
CMal0Ott« Mattion Proteets •• 
1« J-X«tosiilfoaes 
fs'itbia receat years tbe aatitoaoterial aotiTity of eer-
tain sttlfttr-eontaiiiiag fo ^j-^maas—ia payticiilar tlie aryl-
aiaiaosulfoaes aad sulfides aad certain sttlfonaiiides—has r®-
eeived eonsiierable attention# fli© maiASual ability of ehal-
eones to aM laereaptans ai»<i sulfiaie acids provided en el­
egant aat expedl«at metiiod of ifttrodtaelng these potentially 
a0ttv€ groups into the moleeale* In this coimeotion a ima­
ger of ^ketosulfoiies was prepai-ai ant submitted for phys­
iological testing. Carrently available results of in vityo 
testing for the tiibe^caloeital activity of these ooiapouMs 
178« lefereaee 32 a. Cliapter X. 
179^,. Allen, £.;^. SMm** 1*^23 (19421 • 
im 
hme shown that ^•»C3,4-a.etliylen©iloxypb€a3rl|-_^C4-'acetaffildo-» 
beazeneatilfonjDpropiopbeiioii.© ILIII) was as active as the 
base oofiipouM, ^,£>-dlaittiiK)dl,piiesyls-mlf0iie, whereas 
OXF-/-C 2~elil0ropiieayl). 4-«©etsMidobenf,e2ieaulf on jl) proplo-
pbemoae fJLIf) poss^ssea. oiie-balf Qf tUe mtlYltj of tiie ref­
erence compoimi# f&e eoafiomiis were tBacti¥e against • avian 
SOo 






malaria, aJBd reports on their analgesic activity are un» 
availatJl«# 
Of th,© three a#tliois eBiplcjjei ia the syntheses of the 
/^-ketosttlfoaes (see jp, 51} |Bl and (CJ appar-
mntlf offered two 4istia©t aivantages over the first method* 
ffae ttS€. of ae«tle acid in the Itteration of tlie sulfiaio 
scid from Its alkali selt rmiiirei oaly a one«step operation 
since tJie small quantity of soAiim aeetate formed was soltibl# 
in th© e^ceess solvent# Fttrthermor®, th© danger af oxidation 
aM rearr€tngefaent^''®»^^® of tii« relatiTely aa.stabl« sulfinie 
180. ailm&n and Fotherglll, £« m* Chen* Sog,. 51.. 3501 119391 
167 
aclt was lalniiaimed by tts liberation directly in the pres--
enee of th# elialeon©# Tbe use of glaeial acetic acid as tlie 
soivaat was often ad^antageoiis wlien chalO'Oaes wbloh vier© 
sparinglj soluM® ia etiianol weve eiiploye^# These reaetloas 
geaerally proeeeiei siasothly aM rapltly jielAing trm 6S to 
94 peroeiit of the addltioa prMttct, flic resulting sttlfon«s 
.(see falsi© T) were iiffioultly soluble in ethanol but eoiilt 
be I'eerystailize'i frcia^ ethyl aeetat© ©r from a 50 percent 
raixture of etiiyl ao€=tate aad ae-etle afsid, ani, witbont ex-
©eptioB, d€?o«i.ipo®©4 at tJa^ir melting points* 
J^regiilarities mm^e observed on tfce attemptei aMition 
of tile siilfinie acids to the tesieallj substitated 4*di*» 
ffletJaylafliinoclialeoaes and to tkome ketones 
derived, from 2-qU;iaolylaMeiiyd«* Tiie oi-iglnal ketom wms 
rceovered when proesdur® CB) was employed, Tiel4s of 30 to 
42 peyoeat anA 53 to 64 pierecnt of the respeetive addition 
product rasultM froffi the use of laetfe-od fc), and a longer 
period, of reaetlon was tiswally required* ^-fiiioeresol aMM 
tC3 4-'dija©tliyl«tiino-4*-«et'lioxyelialoo.a# |70 percent) only 
after reflitaring t&e rcaotaats for tv/el¥# lioars io ethanol 
contaiaiag a trao.© of piperidiae# 2-Q,iilaolyl raercaptan dii 
not add to eh&lmm mi&& these conditions* la few caaes 
tiie reaction h0 «c i tlie sul fluid aolds aod .2-.ohloro-4*-' 
iiethoxycJaalcoQe proeeetM witli difficulty, 
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Tabl® ? (continued) 
H 1« § 
tt&M • 
J s fbuiid 
£--e»ge®sHCgB^-* n • las-i©©' , nm , 7,5§ ' 
0 H • 6 » C H -6 5 -C H C H -i8o{p| 0 4 3? • m lgf-8 8.57 
0*dCgH4"" If li© . f»Q2 7,14 . ^ 
6 4 <5 -• 
- 5 4 • m , f»li 6.2, i.gl^ 
£-GlGgH^-
•» f If t§ im ^ S.®€ 8.03 
|«| All or th® products decomposed at their m^lttsg . ||f| A iuixture of the ehalcon© and £~tiiiocr@so3l la edataialag a t»©@ ef.pif@rl«» 
din© was refluxed for IE hours. {#) Galod, fm GggHg^O^HSi N, 3,44, fUmnflj I, i#§S» 
|i) Calcfi, f®r 0g4H2gO§SCiSi 1# I*#fi 01, f.«§# Mmm I, ^3;,, f,S, 
c®| ;Oal©i* im C22.^;j_903WSt »» 4»0'S# Jfeaail 1, 4»08.. 
If) Seiraral recrystallizatioaa as#tit mM iii met alter tli® pmyitl- of tli® 
cofiipound, 
^g) The product formad after the reaction was al.l«w®i-1# staai at room t^aferatar# 
for tv»o weeks. Th© imterial sintered at 17?®« 
CMl Th« product analyzed for amine acetates Calci* for 0„*l«,§el«S*eS~S^CSHi S, i#:45» 
Isamdf S, i»2 aM i.Sl, dx ^ B 3 
1*71 
possible eontributing faetors have been coaslderefli {!) tlie 
liiaited solubility of the chaleoae, C2|- the instability of 
the addition product, (3) tlie basic natare of tlie reaotants, 
aM (k) sterle liindran-oe. Tlic last idea can be readily 
elifliiiiatea except in tlie ease of 2-ehloro-4*-raetli-oxyciialcoae 
and Is rather 4ottt)tfu.l Ie this iastaase slaee ttie addition 
of ^-aoetajoi<io'benmeii«salfiai0 acii to this ketoa® took plaoe 
to the extent of 81 pereent. fhe limited aolubility of 
tli«se unsaturated ketones in ethanol seeaei to be of pria® 
Importance, Hevertlieless, on tiie basis of previous informa^ 
tion ooGoeming other -atditioa reaotioas ot ehalecmcs.> the 
reaainisg factors eaanot to® rejected* For exMiiple,, Stewart 
and Pollari^^*^® explfiiaed tbe failare of morpholine aad 
piperazine to aM to eertaia. otoaleones on the basis that tlie 
aid it ton products were fomea bat iniglit hme beea too un­
stable to pennit isolation* fha fact that these aMitlon 
reaetioas are reversi'ljle in tlie prm&mB of a can­
not to© o¥©rlooteed (pp. 7«t}* It is, therefore possible 
that, in addition to the solubility factor the l>aslc nature 
of these sttbstituents-—tlie j-dimethylaaino- and qiiinolyl-
group®'—aiaj cause a reTersal sf th® i^eadtioiii. The use of an 
excess of acetic acid, as the solvent /procedure aot 
only iaereas«s tiie sol'tibllity of the starting aiaterial fc-itt 














©»plete reaetloa-. EammweT, the formation of an easily hy-
drolyzed aaia® acetate ml^ght aeeouat fo^ tbe yielGs ol>» 
tallied in this series.* Oaly in the ease of l-.(2*pyriciyij~5» 




lECMental to the aegative- reeults obtainet trmi the 
attempted aMitlon of 2«gnlaolyl nereaptan to obaleoae re« 
175 
cent worlc^ bas ladleated that tlie failure of ^-tiethylaialao-
ethyl meroaptac, tO' add to ehaleone was flu® to tiie basle mt» 
ure of this addesdua. Tiie aMition was readily effeoted, 
howerer, wiiea the correspoating: aialiie hyiroeiilorlde was 
used. Ill© QonweTBlon of tke resulting ^ •kctosalfide aaine 
iijrdrocliloride t© the free base was eotiplioated by tbe r®» 
Trersitole nature of tlie reastioa* 
2, ^•i:®tosttlfoaaiaides 
During ttie eouxs© of tbis sttaiy ® series of ^-ketosal-
foaaaides was prepared tteougb tlie aidltioa of M-sabstitutM 
aryl- aM aHylamidosulfurotis aeits to,.fihaleones* 
Eg®® ' 
%B^0H«CfK30C^l5 -f-RgffiOgfi > 
SOgl®^ 
This type of an aMttton lias not previously iaves-
tifjatei aafi i-epresents a rathei' simple aM relatiYely useful 
aethoi of introducing a sttlfoaaaiio gi'Ottp into moleoales 
0oiitaiiiliig l.,4»ooaju,gated syst«is» 
Tbe sttbstittitefi aaidosttlftii'otts aeids -wepe prepared "by 
passing aniiydro.us salftiae dioxide fitfeetly into aa etliei'eal 
solation of ttie appropriate .ppimary or seeoridary amine# Th© 
? 
insoluble erystalliae prodmet vms filtered, wasiiei with 
im 
ether aad stored ¥aoao over pliosplioriis pentoxide*. Prod-
ttots i#iioli were too tellqiieseeiit to isolate wtere reacted 
directly after wmamrims the uxc-ess etfcer with the ap?ro;p-» 
riate ehaloone In absolute etiianol.# 1-Pip«ridines!ilfiiiie 
aei#^^ (L¥iJ aM K*piieaylaiaiiosulfttrou.s 
(WXI) were isolated in yields of §5 aad 70 percent, respic-
ti¥ely. 
CjHJ^Q.»S©2H f3.¥I| C^HjltlSOgH CL¥II) 
Two fTOcei.mm ere empleyed in tli© syntheses of th© 
_^«k©tosulfon®iies fsee pv 861 • Tlie yields of the aMitioa 
produets obtainM froiii ®#thoi (A| ?8r» ci fr^ 4S to 70 
cent while those oWained from proeMure {1} varied from 58 
to 88 pereent C^'abl® ?!)«, The proftucts ototjiined by both 
aiethots were identical |inlx«d la addition to th.© 
superior yields, the more iifset proeedttre 
+ B2® + ^ 
SOgWg 
was advantageous froa 'the stanApoiat of ©xpediettoy as well 
as eliminating the rather dlffleult isolation of the deliq­
uescent, interiaedlate substituted aiaiaosalfuroyis acid. 
These reaetioas generally proeeeded rapidly aM smootb-
ly« How«irer, the unsatur&tefl, icetoa® was reoo¥€r»fi when 1-





I'f Tieia % 
fet'nio^"'" (A J" "11 
%P« Aaal» fe 
C Galea, Foaai 
H H S»10 MMMk SS' 
4S^  
83 l?6-»8 S»t5 0,S® 
ei 0C% OgBlO . ip-'-M#. ' *» lf0 f.s 
f#.3g 
i a Vs S3 9.Jfi 
s M 0 4 9 fO 8§ m-i ifcgfi f.O 
B H M : • • i© m' 181 8,40 
M SI3 
I Ifi-S — 
H •CI 5^^ 10 m i80«^ a '&#18 7.12^  
H 1 
'®12%5 %2%S 
s mttmrn mt'ilk —•Wit '•mmim-
1 » e, H 57,  ®iAf 
S 
m i^m- MMi» «•<» 
Ca|. ealei.. tow Foiiait H« 4*1.* 
ffe| era.4e j(^-K:etosulfoiia:rdde orystalliaed from the r®a«-* 
tion mixture aftor staaciiiag at room teaperatars for 
several days. Th© product purified extracti#s 
•ssith ethyl acetate and finally by recrystalllKation f»tt 
©tlianol» 
I ©J fh© addition prodttot wmm after allowing t^© r®*» 
aotioG mixture to itant at ro<» t#^@ratur# tm thm® 
days^ 
TMs reaetioii requires two m&ekB * Btaadiua i®®* box. The orude yield was 87 percent# 
C#) Th® product decomposes at its iiieltisg point acid i# spar-
iaglf soimbl® in mtk&aGl* 
176 
(r) Til# .©oapoaaa «aalya#d high for iiit-r6i?@.a» Gal©€# tm 
CgglgjtO^ISl S, 
|g) M# mMlttm product could b® obtained toee® saesM-
«rf lit^-TOlecular weirtht aliphatic aiaiftes# • •. 
ih} Repeated reorystallixatioa froxs. ethanol did aot yield 
a product of higher.analytical purity# 
Iff 
pli©njl|-3-|2~qainolji},-2-propen-l«one, iilsQ, the addition 
of tlie acid to 2-olilos'o-4thoxyehaleon© proceedei with 
difficulty. Indefinite protects were obtained when tJie 
reaetio-n was attempted wltti it-s-octaAeeylaaine, di-a-do-
deoylemiae, and wttli ll-setbylaulliiie, 
la aMitioa to the previously diseiisset factors influ-
eacing the erne of aidltioa of salfiiiio aeiis to 
ttratet ketoaes It may tot pointed out here tbat the possibil­
ity ©f steric effects is sot unlifeely^-keepiEg in mlM the 
23 
aegatlTe results oMaiaed by Tamboi' and Wlldi ' ia attempts 
to md4 mixed aliphatie^arotaatie s«0oii4ary amiaes to elialcone» 
•file ^-^keto'sulfonaiaides -ware in rr eral well-defInefl 
orystalline prod nets wbieh m^itli the exception of 2-ben2oyl-
l-pbeaylttiiaaesttlfonaailide fLTIIl) melted sharply wltfiO'Ut 
C^BgaHClgCOC^H^ 
sOgWe^i^ Ci.¥m) 
teeoaposttloB. fbe#® oospottnds ex:iiiteitea relatively polar 
properties being sparingly soluble in b€azen« antl in etiier 
but «aslly recrjstallizable fi-oa foiling etiianol aM often 
from hot water* KaflnxiP with dilute hydroolilorio aeld 
gave rise to the eorfespoaciiiig aaiiie hydrochloride and a 
eoapotiiid wiiicli analf2«d for tia# oorresponaiag ^ketosulfonie 
acid tetraiiyirate iLM)* Thm amin© was identifiei by cjoa-
versioR into its benzeaesulfoayl iertvative whieh was oom-
If® 
pared with that obtained from an aatbeiatie saapl©. 
HCl 0^1^011013^000^11^+ C^Hj^ iN-HGl 
iLMl  Mam 
+ C^IijSOgCl Wami . C^H^SOgHCjHj^Q 
On further ©xaalaation of tlie properties and reactions 
of these adflitioa prottiets, tlie oxltatloa of ^-phenyl-T^-l 1-
piperi4iaesutlf:oiiyljpropis»pfa«aoa© (IX.) "by aqaeotis potassitat 
peraaagaBate was att€iipted« Fi-oa this reaetlon ther« was 
e:ipect«d the ^-C^-sttlfoaamitOTalerie) aeid a©rivatiTe flXI) 
of toeazylao.«topiieiio-iie.. EmmveT, the rasmltiag pT.Mtict was 
2-b©n20jl-l-i)ii@iiyletliaiies.ulf0nie acifi (L.E.)* £~Aiai.noval©ric 
acid was not isolatM. froa, the r«aetioii«. 
CgE^GHCMgCOC^fij ' ' /Oj C^E^CHGH^COO^Hj 
S§2«35%Q ^ S02l«CCa2)4C00H 
|M) • CM) 
from ttie sir.ilaf oxitation of l-pipefitlaebeageacsnlfonaiaide 
SeAotten aad .SciiSsaaa^^'^ obtained ^beazesesmlfoaaia.ifiotaler-
i0 acid. 
Previous to tlii.s investigation tbe strueture of tii© 
sttt>st Ittttei BMMoBulttmous ao.lis was a subject of ooatrover-
181* Sebotten aM Seh^ana, Ser*, 368? {I89i) 
in 
sj# Tiiese types of coffipoiinds bad heen prepared and long 
reeoisiilsed as ierivatlTOS of tlw aastable aiaidosiilfarotts 
aeid, .Elehaelis'^®^, liowever, was un­
able to d©oid© wii«ttier ttw SOg group la tliese Bioleoules vm 
of the sfiitaetrieal, -SO0-, m of the nasfmnietrical, aSO^, 
oor;fi;;uratlo». Marin© ana his omforicers^^^ InTOstigatM the 
physical ani eh«Bleal proiwties of l-plperidlaesuifiaie 
acifi aad its selealttti analogae* fbey were of the oisioion 
that a ©hang# of position of tlie isilno hyirogem to prodtiee 
the ©orresporidlng aaid^jsiilfarous or the aaldo'sel-enlous aoid 
was Impossible.# These proiiiets w«re tliercr'd^'e- tliou,giit to be 
sisiple adtitloa eomp'^miAs of^ttie typ-e H^I»S02 or 
„in-ei4eiitlj', ternary ompQmis of the type h&ve 
been to resalt from tlie aetloa of salfttr 41-
(IIKII) 
©xMe on ml^tiireg of ®iise.s aa4 Icetoaes in ethanol. 
la view of the previously prescat.e# ais^ciigsioii ooneern-
ing the Mditioa •reaetioias o-f ciial«ones,. tlicre can toe little 
Ita* Michaelis, |21t i73 11893J. 
183 • Fei.^1 aat Feigl,. a#it>. omom* Chem.^. a03. 57 
C1931)» 
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doubt that the addition of th^ese substituted araiftosulfiirous 
acids to th# £),^-msat«rat©a Isetoioes is 1,4- aafl that the 
resulting proSaets are eoastlttited lilce the one fofised fros 
l-piperMinesulfinic aei€ aad clialcoBe- (IX>. HoweTcr, the 
©3:iste.iioe of tli« pi*«¥io-iiel;r mentioiiea eontroTsrslal issues' 
Made.lt liaperati^e to secure tmeouivocal 'evid-ence for the 
struotnye aaslgaed to these/^-letosulfonaiatfles* To tJiis end 
til# follot/iag ladeptMeat sfRtiiests of i-pipei'-
i4ines«lfonjl}'propiapiieaoiit was proposed# 
PCI. 
C,^Hj0H2OI + ?• C^EjCH^SOgCl 
imxii} cttif) 




SodlfflE bengylsiilfoaat-e fUllXl was obtained, in 65 per-
eent yields hy the sethod of ^ohnnoa wa& Ambler^^^# flie 
tyeatjaent of the saAiWi sulfonate wttli a sllgbt excess of 
pliosphorus peataehloriie yieldta 65 percent of beasylsul-
fonyl ohloride^^^ |a.If).«. This prodttot readilf cdndeiiset 
witii an exeess of piperldiae to- protuG© 70^ pereent ot l^pip^ 
«rldiii.®lbeiisylsttlfoiia®i<S©^^^ Altiiough the monosodio 
derivative of thig oomfouad was apparently formed, its alteyl-
101 
at ion m'itli pbenacyl broiaiie -die! not take place» Th€?se re­
sults were parallel to those obtataed by Sferiner and h.ls eo-
They obsenrel that a methylene hydrogen atom on 
benzyl plienyl sttlf0ii.e could be replacei by sofilma, but no 
allcjlatlon of tbe compoimd tools plaee -with metbjl Iodide. 
Jji alternate method of synthesis was siaeocssfully car-
riei out according; to tli# following series of reactions. 







CjHloKSa^ + e^HgCl«<5EC-0C^H^ ^ C^,5|HCH2^0C^HJ 
CI,¥I) HI SOgHCgHjQ^ 
m) 
C^lQm +Cp5Ll-^C5%Qfttl CgHj^QtfSOgLl -H (IXfll 
(mMl  Ira} 
SoiiuB 2-'ljeagoyl-'l--pheQyl«than-tsaifoiiate i l X V l l )  was ob­
tained quantItatlveif tTom tfa« condensation of £-phenyl-£-
teofaoproplopberione JUIVI) with sodtwii sulfite aii€ more fil-
184. Siiriiier., Striiok, aad Joj-ls-aii, J« Am, €hem« Soo«> 52, 
2060 il930}.i see also ref^rene© IS. 
18S 
rectly in 94 percent yiejMs by the known additio-Q of sodliaa 
bisulfite to ohalcone^^*-^^-. Befluxinis;' a sttspensicm of the 
sulfonate |prepared hj either method| with thlonyl cliloi'iil© 
in benzene gave riso to the eorrt^rrioMlng ^•ketosnlfoayl 
ciiloriile {ixyilll, ffeis prod not when treat c-4 dlreetly, 
??it!iOttt isolation,. *itli aa excess of pipmTMlne yielded. 56 
percent of the/^-fcetosulfOBamlde flX). Mttilina, l-piperid-
iaesulfiliate {IX£| ms obtained directly by passing anhy­
drous. s'tilf'ur dioxide Into an. etlierea.l so.ltitlon of 1-piper-
idyllitliinffi, (EKlXl# fills product coadeasci witii the 
bromofeetone {I3C¥I} fieMitig .25 perceat of/^•pbenyl-/^--C. 1« 
pipcriainesiilfonyllp.i'opio-pfceii.oiie |IX|» Tbe products ob­
tained frofli tkese tliree procedures v»rc Ideatical (liixed 
III.p. I« 
2-'3©aso7l~l»plieii|'3.ettianesulfonasllisle fLflll} rms 
spayl.iiglj soluble in etbanol... fhie pro-diiot .melted with de« 
cofsposition at 168 to 17'0^' after < i ^ ting with ethanol hut 
aeeoBiposed siarply at ISl® after r-eerystallization from 
glacial aoetie acid, fliis unusual betefior suggested the 
posslbilltj of a moleealar rearrange."cnt of t.he sulfonamide 
to the strueturally similar siilfoae CIXKI) prepared earlier 
in this study by tti© aMition of ^-acetefiiiflobeiizenes-iilfiai-e 
acid to elialcone. MoreoTCr, tlie faet tbat tiae rearrange-




iw ix i )  
to tak© place under tlie -©atalytlc influence of 
iieat OT acids g&we tmtheT- support to tbts postalation# Ba­
salts of faixed melting point detemlaattoas were aareliable. 
Aft«r further investigatitin, a product mcltiiig- with 
deeoirtpoaltioa siiarply at 181^ t#as oljtainefi when the sulfon-
anillde was r«0rystal3.l2e€ froii a li r r c-xeess of etlianol* 
Ifo rearran<eiiiont to tlie salfon# Mi o<s-curr©d»- The product 
was ideatieiil |mlx®€ to- that pT-epmred frmi aniline ani 
2--beiigoyl-l-plieiiyXetlaanesulforiyl ehlorlde <££¥111K 
In stffiBiftTj, tfre ex:p«r,ia€nt&l results obtained from 
tll0^se studies seen to liidieate that sulfur dioxide ?i5aets 
witlri oertain primary an-d seeoniary 'amiaes to produoe the 
ld5« lor general iiifomation eoncerninc this subject eo.n~ 
suit Suter, C» li., "®ie Or'^anie Chcfiistry of Sulfur*% 
Sohn '-ilej aad Sons, Inc., Uew Yoritj 1944* P'-* s.iid 
704» Also Baiflbas .has reisorted tlie rearran'-eiu at of 
2»t4"-nitroor.cfiyl--sulff.n)aiuinoti:J,az.ole to 4-:;itr' 3 jheu-
yl-2*-aoetaBidothlaKOlyi-5-sulfide after feeatinc. to §5^ v'itfc sic€t"'ic giiju.ycii'id.c* 5,* aiii* ohciii» 22s.*> 61, 671 
(1945). 
le# ^ 
oorre-sponaing W-siibstituted ' aryl- or alksj-Iamldosulfurous 
acid, ®-s oriirinally pro'posefl "bf 1^2 
and eax'li'er by In eoiitrast to the view of Mariao-
#md his oo'^workers^^'^ a displaoemertt of the Iraino liyd/rogen 
froffl tbo nitri to tlie siilfap atom Is possible. More<wm'f. 
the l,4~aaditicm of tlieses acids to ohalcones that 
the SO2 S^'Ottp la tfe# Boleeule Is unsimaetrieal, Bow-
ever, the possible e^rlstcnot! of an fjquilibriuni mixture of 
the two foms 
H lii 
^=1 01? ^ 1 H~Ss:0 
^ Q on 1 ^ OLi 
la the oiielcone resets prefereatiallj the irnsym-
raetrieal fona eaiinot fee ex<3lu4ei» 
la aMltloii to the ability of lltbltsa l«piperi<3inesul-. 
finatc to undergo alfcylatlon furtber sTidence supnorting- the 
©xisteiiee of tb® -unsfBrnetrloal S©2 S^dup ia this molecule. 
m&f he deduced trmi the isork of C-ilraaa and fats co« 
180,186®,to 
workers ' * Thej were able to oMain arylsulfonyl-
ittegiiesl\iii ohlorlie-etherates frm the direct reaction of 
mL '.nc-simrx witli arylsulfonyl olilQrld€s-"-C50ii,pouii€s of tinde-
bat,"Dl© structure* 
186# (a) Gilritiii ^Rd Fotiier^ill, J. Am* Oh era» 800.. 50^ 802 
(I929); i'b) (ill-ian, Sititb, iad Parker, Ibid,, 42» ^53. 
(1925). 
10® 
Mg OH -M|^ 
These iri¥estigators ooiioluted that tiie group was di-
reetly attaelie4 to tlie sulfur atom. However, the cjorres-
poaiing siilfoiies wmre jio-t obtained on ta« attmpteci. alkyl-
atlon of these prodaets with diethyl sulfate. 
By reason of the loeation of sulftir and selenima in th© 
ssime period!© farailjr, til©, extension of tbes© acMltlon, reae-
tions of clial0QB:es to selenophenols aM to aryl9€l€miB.lo 
acids seeaefl logical. In addition:., it was of interest to 
deteriaine the effactiireiiess of th# chalcone aiolecule in al­
tering the Jilglily toxlo properties of the seloalUBi iitoni, 
Ihe selenoBlienols readily aided to eMleones in the ab­
sence of a catalyst prodttCJiug w^ll-defiaed crystalline prod­
ucts  3.n  y ie lds  vary ing  from,  kk  to  6Q peroant  ITable  HI}*  
No add it ion to 2-eliloyo-4»-»etboxyeh.aleone -waB observed, 
Jaowet'er. .These ^-fcetoatlenlcles viere easily recrystallised 
froa ethanol and were sirallar ia reaotioii to their etxlfur 
analogues Cp. 7}» 'They ieooatp-osed Into the ehaloone €W.a. the 
selenol after standing at rocaa teapepatiire in tlie presence 
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tm 
glaeial aeli §Bwm ylse to tlie lj3,S« 
ti*tp'h©iiyl.py^a'2ollii©, Ifow©f©r,, ^ tM atteiapted Qxidatioa 
As a aatt#r of #st.at>ilsMBg tit© straetar# of these mM* 
pomate hsayl-^-l 4-ohi©i'©toens®a®selano I pi-^f .iopli«aoa« 
(LXXIIJ was pMpai-ei %f th« allcflatiQa of tfc® so€l«® salt of 
S-oMoroto^naeaaseleaopfegiJol mi th prop iopheii-
oa#* fie p»aiict obtained wb.b Mectioal iai»i a.#p»i wltli 
tAiit px*ep-.re4 %f thu odditioji &f ^-.©Merossleaoplieiiol to 
CglisCHrC^^COOeHg + > G^H^CiICH.,COCgI^ 
iLmi) 
G,^%ei©ipCHg® e^% +.j,-.eiOg%aeife, 
It Is latertstlrig to mte ttet fit# fematloa of aa ai» 
iitioii proiaet' fi-.o© 0#0g of a aiols of »eX®iiOph@ia»l sad aa 
©qalmlen*! aaottnt of ck&l&om la ©tteael ?©sml3?@d only aim© 
wliitttes# IIo4#i' ld#iitl«al #oaiitlsas tlilOfli^EOl iii. not ei4 
ta tli@ k«totte after allowiaf reaction »lxt:ii» to staM 
tm f'im tomrs» Thm introduotioa #f a tmm €f0ps of pip®rl-
din® bi^iiglit afe#ttt th® iwieiiat« formatioa sf ^-tetasal-
fid®., 
la ©emtreat to tli© saootli a4ftitloa -of th« ,s©leaop-lieii0ls 
e&acoae.s, ao r#&«tloii was ©tosefwi t©.t&te ple«e teetwsea 
tli©s« ketones aai lb#as#nes#l@jalBl0 aeld or ttm straetwrally 
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l«pi.f®ri41aes©l#iiial© aeii» fhe.se .ae^getlT® results are 
m% smypi'ialng ia view mmm- €ist.i,ii@t UttBTBmmB lii .3f©e©tioEs 
existing mrtiiixi aulfur-contaliiiag ©ompoiaids aM.tbiir 
selsalna ajtiil^gwes# One ttt tli© mtmt pipojaom©©® €lff#.i^©TO©.s be­
tween a:rc«ti# s«l.@ri.tAes mA tlieir ©orrespottiliig sulfliss is 
the taereasisf teasi.® prop-ertles -©f oxtitg©d s©l©iilaa as s,liowa 
It J %h.% tettia-nQf to feaata IB tetfamleat fh© 
o«gaal0 stilfl€©s, m tm hf»na, imflergo oxiflatiott to the 
svtlfomm Qai«r .yelatlirelr ffi.lM eoaai lions. Only 
©•at a3*ylael@.ii6ii@ tea •bee.a K^jorted ia tli® 
«.a4 tMs pi©duet mimwmA tli.e oh:., rt^oteristics of a psKJxide 
rather tliari thQsm of tM yelrtiirelf lri@ft «aal©toms ftul-
B©iim#ii.«&©l®ilaie aeM -trystall!aes as its .nit.rate.j 
fwom itltri© #©iii.ltloas 
wfeioft the ^rrenpondlag sultimiQ m%.& would to© ©xtremely 
uastatols. E«i2|r©.fl aai others^S^® feair® fm^ther pointed out 
ttet tJfe© ttiisynaetrieal «tliyl etteriesxilfonat# Is ofetalaei 
©tiiyl l©tl4© fmd silvey sulfite wiille mbAww tli© aeae no-Mitlens 
silver s®l«n;:it# tl© spaiaetfl#®! iietlyl -selaalt#* 
•In tie older lltexatmye ths straotare of th« sMlflnle 
Mf *. («) Foster -tid BroviH, Ibid.. iO. 1182 {1928.) | Cbl 
Krafft Vorster, Bcr.. m, a895 (18955); (o) Gcytl-
welt#* iieayojii, «M Ffelllips, J* Chea# ^e«. SS0O 
(19S8I. 
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aelfia m s«bjeet of 3mi« rmmttmrn 
toileatce %km mmmme &t as gTOttf t«hiie ommm mmn m 
expMtft©^ fey mmmilm. thm^ tiy€?»»ii ts attseUM t« 
Sttlfttf# Vhme Is tonfet tlMt th# afltltioa ©f tbe sal* 
ftsle aeli« to @lial.©oa«© ts iifc<t« i»sellsl« t>f tli# laftcr 
T&msmmtArn tm ippmmMm sag iii the Itubt Qi thm 
isas fll»Qiisloa- it Is mtimlf pmmihM t%mt the #el0ftiBl® 
S 
•seMt i# 'it^t miMt »ttli wtoioii. ttii-
&mgmm l,4»afi«ilttds 
E», Altptwtl© C«apottiiAs 
.aiTlail %hm &miTm of "tlil® iawstlgattos a nm^hmr &t 
maa pr#ps-r«fl, 
ffcis starts? wss smrriefi out with ? 3'l>j©#ts la 
FiT'S't, tO' i#t®rsis« tiie tbem.ja-etiUi© «ff«.ets 0f tim 
of tsrottps. %m%& molmmilm m 
aa^lel 0f kmrnm ^^lyal&lQgiml mmS. sneaui, to 
t-eafl ®€rtaiii mmm rm^tXmm mt mliphmtts-
tli® UmoiQgQm Bmimrn far ^ aori? aai laor® 
tefomiitida mi taemm ttoe i-«e€«r is refcrrM e. 
mmmt Uiests by s* F* 
fli® M^'terieiAiil aa# aatltaMrlsl &t oertsia 
afiiiaa icrlmtlv^s of «:ai ftSfiaia# frr ««11 ksm&m 
Kitli ttts ia, iRisi, 2-4o4e@ylftiiaalift« aai a s^ri«3 of f 
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decyl- and 9-'O0t€idrieylaminoacridine derlvatives^'^^ -were sya-
theslmed aai tested as possible antimalarial agents# These 
eompomids, hoi^eTe-f, t«re laerfeotive against avisii laalaria* 
Conc^urrent with th«s€J investigations» 9*dod.ccyla®iiioaei'i4iii« 
and its hydrochlorlie were prepared by Albert^ CSoMaore, ajid 
as possible aati®eptic a^onts.* So report of 
their aetivitj- was glTen, Jaowevea?# 
A sigaifioant de-velopaeat In t-he field of cheaotberapy 
has beea tiie AlmmeTf of the aatibaetej'ial aetioa of cer­
tain amino sttbstitated pfaeayl sulfones aM sulfoxides,. Ee-
cent reports have iadieated that ilk© properties are ex-
iiibifcecl hf Vftrious ajtlno a-ubetittttefi plienyl sulfides^^^*, 
Tlie syatlieses of sirailarly eonstrtioted. laoleoules containing 
til© lipQii-soltibliEing toiesfl aad li€xa<ie0yl 
raiieals was therefore fiesiralsle# Bone of tla# 
iiigli-iaoleoular weiigiit alipliatlo m-ino-ptmnjl sulfones aM 
smlfiies or tlieir derivatives prsparei durlag this isTesti-
Ida. Tlie ghenteal Abstracta ajstaia of umbering tti© acrid-
ine derivatives was C. 4-,, 39* 5B89 (1945)» 
1§9* Brofidbcrit., H» S»., Doctoral Bissertation, Iowa State 
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gation ©x-htbited slgnlfleant pbaniaeologleal activity,. 
aalnatlon of ©•belogcnmi'j'l allcyl ethers with soAimi smMm in 
liquM aaaonla m interesting rearraa.geai«at takes place tram 
wtiieii til© ®»aEi4no:>honyl. allcyl ether results* 
:]& order to test tto generality of tbts reaotiaa, the aaiaa-
tioa-rearraiigeBeat ot ©-.eliloroplieiiyl js-dMeeyl ether was at­
tempted, Bo rearmageiwat was fottod to oacor aa4er th© con-
iitioBs eiployea ia tl.e snalogQw feaetiaa with 0-ofelorcmittl-^ 
sole# l«arfaii/.-caeat fiia ocott? to a saall extent, lioweTer, 
wliea the jrefiettoa m&m ran at elefatei teoperstures aM under 
Mifjh pressure eoaditloas* t%#se fesiilts were siailar ta 
190 those reported by lyl©*^ * Ee was al}i« to obtain 38 peroeat 
of til® jaeta^aBine ffoa tto® reacstlon ot o-efeloroptienetol© 
witli iitbiiBi itetbylaside .as coi-.nared with 35 percent of the 
mta-aialRe fros o^etiloyQanisol© imdej' the m&me conditioas, 
.slBiliar •amiaation aaft. siiliseeiuent rearmagciaeiit dii not 
take place betw©©a d-efaloropheiiyl iodeoyl etbef aa4 lltliiiini 
Oilmaa eafi Amklaa^^^ Mve reecatly sMoiia tliat in tM 
®2 
190« Kyle, E«, Masters Thesis, Iowa State College, 1945? 
•umpmblisiiM studies# 
diethylaxftide ctfter allowing tiie reaotioa to proceed for 24 
hours# 
y, ©rganosllioon OcuipoimAs 
la r#oeiit years tli® interest la th© oheaistry of organ-
ie-silioon eooipaimAs has teeen ratber aetive. One particular 
phase of tfais line of researeb. bas "bt-en devoted to tbe sys-
tlieseB of orgaaosilaaes eoatainlng ftmstioaal groups* 1ji 
tJiese laboratories eoiiparativ© studies eoaeerning tli© chemi­
cal and biologi0«l aetiTities af almilar silieoa aM earbon 
molecules liaT© been of great iater«st,, fherefore, as a part 
of tfae 'present stMy tfae sossitolo preparation of triphonyl-
tiiiosilanol aad C'«rtaia related arfla«r0apto~ and arylsul-
•fonjlsllanes was iuYestlgated# 
lE attampting to^ syntliesiEe' triptienyltliiosHanoi, tbe 
too?® procedure for the •prepa.ration of triplieiiylthiocarbin-
191a b 
ol * was followed. Triph-enylohlorosllaae was refluxei 
tiitb a suspension of soditKi hydrosulfide In toeaz-eiie over a 
(C^H^I^SiCl + lalS ^ (C^^J'jStSil -\- Had 
191.. f a )  B l i c f c e ,  J .  m .  Gheau Soo*, M., 1965 (1923) J Cb) 
Voa:'landcr and liltta";, 3er», 46«. T453 (1913 J« Thee© 
invest i-iSGtorusefi etfeanol as the solvent for tbe 
rtrj.'Ction but cVbtained lov; yields of tiie product be-» 
cause oi" tlie interactioii of tripbeiiylmetbyl chloride 
witli the sal¥e?nt« 
Its 
fsrloA wt 24 stMT wM«fe timm th# oi^lgliittl sj 1 no was 
r®6#v«r®4# la tMs o©aa«@ti0ri|. tt aay tee poiiitsl ottt tkat 
whiie t-i'ipleaflaetlifi .reaetei, with m&%%m lyfiTOsiil-. 
flfl® wilier th@M& C0i:id it ions,, a l@w yield of tin© iaeroaptaa was 
#btaln@i, aat tH# skQmS. s mmrkMA tmAmmj to los© • 
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th# » 
«tr«a@ ess© feydl»lfB.ls ©f triplattylohlorssilaa© 
in s«l-pdlB,i' solv«jB.ts liKitei tkm of tills eospouaA la 
otht©^ well ttaip^afliai sfattoses-#. IS>*«¥er, tkm 
mttue i*ea@tioas of tie tytatyl- ©r trialkylailaaes 
sti^ested aa sltes'aat© iiethoi @f ofetsinlng tie thl^silaii©!* 
CC^IIG)G3IH -F MSI^ > |0GI^)GSI3H 4- MAH 
F©r example, fmm th© reaction 'bmtwmm trietli^lsilaa©^®^*^^® 
Q'T trlphenylsilame^ '^^ ''^ '® and aa or£.j'.nolit]-iim ©ompomd 
was ©btalatd Wm tetruellc:/!* or tetra-.rjrlsilene ant lltMim 
l®:flttxlag. a &t trl®tfaylsl.las#, iitliiiatt 
etiioxitt®, sad ethanol gaw rise td a 74 pmmmit. fl®M of 
ti'let.liylettoxysilaa#^®^'!^ fmwj 2»©«eiil;ly t:rip.liaaylpheii#^sil-
as© was obtained ia yielis of 84 peroent lieatiag tylphss-
flstlaa® iflth s©ii» pfcenoxiae la refluxlng phenol^®*,. 
lit. (a) Giliaeri aM lia,ssi©, J. Oa@tt. .SQa*.. §8. 1128 
{1946) ; (b) Uf!published stMies* 
IM. Meals, 1880 ilt4§|.» 
194* stMlem, 
im 
M m©se tff@s feaetloms ' tM@ trl-
aiffl- m %li@ tylalkflsilaaea mxi -fet sxpress#€ toy thm folio 
teg •eqmatioms 
IgSlH 4- m ^ BgSlX + Ml 
m 4- ffl: —^ S2 + Hg 
la *11©& S ma -OH, -00gl%, »«%, ot 
fl® tyaatmeat of trifli©ajlsllaae with s©.!!* 
fiie ill etit@r 1®I to tbm. fUcvzititetlTs reooTery of tlie sllaa®. 
A m pBTm&t yi@M &f trlphctivle thoxysilaat waw ©•btslaea ©a 
reflmlag a. aolutloa of triphenylsllaae wltM sofiltia hyte©# 
salfld® ill ©thenol* 
AtteaftS' to •pmp6:wm triptoofl^j^-toiasnesiilfoayJlailatts 
e? tyiphenyisilao#^ 
aM .sQiim ^*%cJl\ien©STJlfiaate or s&iiim ^-thlo®r@sol&*le In 
©t&er or ia reflMxtsg t>«as0ii# to tli© the 
starting materials* lio reattioas tool fXa©® h&'twm&u ties® • 
alMli. salts aal trtf&@ayl.Alo»siiai», Ii®atle«l ie«.saJ.ts 
mm hmm 0totalii@4 %j i.iel la a. atalle^r ^eaetioa^®^ 
a low ii-i-eld 0f pM@ayli»#»a,pto^ ttieW.orosiiao# tmm 
i»at£ag- faar m^les of tklsaplHeasi wltli oa# soi© oC stlieon 
Its. Uapmblistod 
19&. ia) ^org aai. Stutter, £• ogaM* Qhm.*m SOS Cl9if)| 
(b) Baeker sad 3tiea 'left* tra^. §g» 91E 
cms}. 
WB 
tetradilorlde^^fia^. aM Stlenstra^^^^ obtsinecl. phenyl 
tetrathioortiiosllicate In SfJ> yields and tetrsthio- • 
ortiiosilicate in 25fS yields by refluxing a mixture o-f tbe 
sodima merceptWe and silicon tetraelilortdcj in benzene# 
i«6 
¥• SUMIJIY 
!• A general review of some addittoa reactions of chalcones' 
.liaa been preseatel. 
2* Several new ebaloones an4 related heterooyclie 
seturated ketones ha^e been syntliestied#. Sme pr#f» 
ioiisly reported elialcones preps.re-d as interned tat es in 
this St ad J were suteltta-ft to piiysiologioal testing* 'Pwo 
or these ociflpottiias possessed tuberoalocidal actlTity., 
3. Ttie sjatlieses of oertaln arylsiilfinie acids was earriet 
out by- a new pfoeefinre in whicb sulfur dioxide %ms inter-
aeted witb aa aryll itlii«ii oaapoaBt* 
4«. A series of ^--ketosttlfQaes was prcpai^eil 'by meaas of th# 
1,,4-adfiitioa of salfinie aeiis to etoaleoaes* Tlies® oobi». 
pounds Mre been sttbaitted for pbarsacological testing. 
5+ Two new l,A-fid<litioa reaetioos of obalcoaes were oarriei 
out# ^*-l«tOBel€-iilde8 wtre prepared by the adflition of 
selenopiienola to ehaleoaes.. Sabstitnte-d aryl- mA alkyl» 
aiii&osttlfiirotts aeits of tiie type added to etal*-
cones jieldiag (£-feetosttlfoaaiBides* fhm structural oo«-
flguratiofl of tli©se l,.4»a,<a4itiom products were estab-
lisbefi bj iiid«.tend eat syattieses# 
6*. Several iiigh-moleettlar weight aliphatie 9»aiainoaoridine 
defiTatives were pre,pared' and tested' as poasible anti» 
IBV 
malarial agents* The results of thesfj tests were not 
sigaificaat« 
A few miscellaneotts n-»€oa©eyl and a-liexaiecjri ^arainopbenyl 
sulfides aaA sulfones or tbeir derlTatiirea w€re prepared, 
and subcilttea for pharaaoologieal testing* 
Tlie aalrxatioa-rearrfrngeaeat of j^elilorophenjl -doflecjl ' 
etiier took place to a ssall estent only •••aa€«r liigh tem-
peratore and pressure -ooMltloas* 
Attempts to prepafe triphesyltliiosHanoi aM certain 
arylm®rcapt'0« aM arylsulfoaylsilenes were imsuceessful,!, 
Its 
VI. APi?! HDH 
fb® following eoffiimiiieatloas frcm members ot tlie lait-
oriel Board of ghecileal Ab-styaota, ?#ere received ia reply to 
iiiqttiri€s regarding the pyoper method of naoing ©ertaia 
wnsatttratei ketGaes and their l,4-ai?litioB proitiots.# 
com 
Maroti 5,, 1946 
fv'r. Louis F. Cason, 
lovv-a State College, 
ijaeo, iQ^-'a* 
Bear Mr* Ga-soa: 
1 am %;rltiag in answer to yo-ur latter of ifebrimry 
26m Before doin^^ so I have consulted with Br. Matf itagill 
of tbis office* Slie stjecialimeB in the organic sid# of 
wort aaS I often turn to her for aft-rice on iiosienolatio*© 
profeltias* 
If ecmpound I is nacied as a ketone, th® name ac-
eordinj; to the C.A« systera is l-(2-dil)e^l^othienyl)-3~(B~ 
fiiciethylaBlinoJ3ileiiiT)-'2-p^open~l-o•ne- If it is named as a 
derivative of dibenz.otliiophene, the norac in 2-(£-dli';ethyl-
aminoctiuiaiaoyljaibensotbiopheae. In the C,A» iafiexcs, pref­
erence is given to the ketone aaciej the secoSd name -vrauit 
appear as a daggered textra) entry, 
0c»p>ouiid II may be naraed as a derivative of acet-
anHi^ei 2-dibenzothienylcarbanyli'iethyl) benzylsui-
J as a ketone: 3-(3-«cetciLido-4-®ietlJ,w 
axypheaylBalfonyl) -l-{ 2-dibenzotliienyl) -3-pJienyl-l-proT>an-
dl^e| Of as a derivative of dibenKOthiopheno: 2-^-(3-acet-
€ffliiio-'4-^"®thoxyphenylsulforiyl)hydroclnnanoyl/aiben7,othlo~ 
pheii©« In the C«A. index, the first nawe \70uld be pre-
iSi 
f erred I tb© tiilrA .name woaM be entered as aa extra ©atry» 
•Q*A* wouili aaae ccsapouai Ills l-{2«Quiiiolyl)—3-
i ) -2-prQpea-X««m®» 
file oajae for eaapoana If tsi l-pl|feridlaesiilftnic 
Coii).x^ ounf3 ? raay bo naiaed as a ketone derivatiyej 
_^t>lie«yl-^-{l-piperlAylsulfonyl)pro^;)iophenone; or as a pip-
eriaine derivatlire: !-»(2-'ben2oyi-l~phenrlethyl8ulfonyl) pip­
er Idlne# In the C<A* index, the first aaae would *d© pre- . 
ferred; the second would be entered with a dar-'/jer* 
la, these names, the G»l, awbaring for dlbenzo-
tMoplieas lias been used: 
Sinc^relj yours, 
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C-Ii. / « 
SOI 
Aug* 13, 1946 
Louis ?• Cason 
Department of Chfaaistry 
lo\.^ Gtate Golle::e 
M-eSf lo'f-'a 
mm Er# Gasoai 
Dr» eriis© me your letter of fuly 29 ani asked 
me to sttc.'^est ii^e® for the ccaapouMs llstefi» 
H2l'IS02H Ms been oal3e€ aiiidosulfurous aoii, asldo-
sulfiiiio aci<3, and aiiiinosulfinlc acid# These aemef! mwrmB" 
pond to amidoBUifuric, a/it id o sulfonic aia<i aiiiinosulfoaio for 
H2WSO2II, v#liieh, however, has tli© ccauTion nan# salfaEiio aeit# 
In the absence of an acceptoil coMuion naiae, we feel that the 
name niyen to Ji2NS02ii should be foriiefi in accorclanee witli 
the /-enerfil D-etnod of najnin';: inor:,-ranic acids (see ^32 of 
Introduction to 1945 Chciiical Aljotractr. Subject Iniex), and 
tiu-.t It should be calJ.ed acddofjuiruroas acid. 
W© v;ould ncr-ie corripoun(2s 1, 11, m& III, wiiicli are 
fieriiratives of aEiidosulfurotta acidj^ as fallows, giving' the 
ualnwrted nmc and the iaverted name m it would appear la 
tii© e* A* tndes:* 
M-Phenylamid, os nl furous ac id 
•^teidosulfuroiis a©it, S-pbenyl-
II CiHollIS©^ H-Butylajaidosulfttyotts acid 
^ ^ acid, S-^fetttyl-
III CpKev»^-.-„ N,N-)JittliylasM0Siilfurous aeld 
02115.'^ '^^' AnTclosttlfuroiis aoid, l,S-iiettiyl-» 
In the alsQve names the use of H- to deai/mate the position 
of tile subetituent is probably*"unnecessary. 
COMDOunds I\'', ¥, and "fl, which nre derlvatlTes of 








?1 O.H^CHCK,,COG.H, 6^ 5 
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H ,^d lethy l-»l-plieay 1-
Siiieer«lf yottrs,. 
LTC tmh 
iSigaoil' %mneTd T* Capell 
